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The Course of Oil 


By K. C. SCLATER 





Inequitable It looks at the moment as though a 
Proration change in the methods of allocating 
Chall d allowable production in the East 

engea Texas field were in the offing. It is 
likely, too, the change, if made, will involve acreage, 
consideration of which the Railroad Commission has 
heretofore avoided. 


An injunction has just been obtained in Federal 
Court against the Railroad Commission restraining it 
from enforcing its proration orders with respect to the 
lease of the complainants in the East Texas field. The 
judge in the case ruled that the present method of 
allotting allowables in the field was unreasonable. It 
was his opinion that the difficulty in which the Com- 
mission finds itself is of its own making and grows 
largely out of its relaxation of its own spacing rules. 
“The drilling of thousands of wells, unnecessary so far 
as the public interest is concerned, has required them 
to listen to the demands of those well owners at the 
expense of other operators better situated. No effort 
has apparently been made to require those parties pro- 
ducing upon too densely drilled acreage to pool their 
tracts. There is no justification in law for taking com- 
plainant’s property in order to recoup these parties who 
drilled these unnecessary wells.” 

Commenting further the judge said, “The duty en- 
joined on the Commission by the statute is to prevent 
waste. When in order to do that it has to limit produc- 
tion, then the statute says it shall allocate the allowable 
on a reasonable basis. Further than that it is without 
power to go. It is not its function to repay owners for 
wells drilled or to guarantee them a return. It can not 
enrich one man at the expense of another. It is obvious 
that this order as enforced does not apportion the 
allowable so far as complainant is concerned on a rea- 
sonable basis. If it does, then complainant might as well 
have had five of the poorest wells as five of the best. It 
might just as well have bought a one acre lease as 
twenty-five acres. It might just as well have bought on 
the edge of the field as in the center so long as its wells 
could make twenty barrels a day. The small surplus 
allotted on potential amounts to practically nothing 
and is so admitted by respondents own engineers.” 

In reviewing other cases the judge had noted, and 
emphasized the fact, that engineers of the Commission 
had frankly admitted that the present scheme of pro- 
ration is nothing more or less than one on a per-well 
basis. 

Significance is attached to the consideration the judge 
in this case has given to reservoir conditions in render- 
ing his opinion. He comments that “‘it takes no account 
of the difference in the wells, of the richness or thick- 
ness of the sand, of the location upon the structure, of 
the porosity or permeability of the sand, of the esti- 
mated oil reserves, or of the acreage upon which the 
respective wells are situated. The worst property is 


12 


a; 


raised to the level of the best and the best is lowered to 
the level of the worst. 


“The disregard of acreage alone should be sufficient tp 
condemn the plan. Here we have a case where a producer 
with a well to five acres can produce no more than his 
neighbor who adjoins him with a well on a fraction of 
an acre. Under the law in Texas, this oil in place be. 
longs to the owner of the land or the leasehold, Any 
plan which contemplates that any party who can get 
enough ground to stick a drill bit down and obtain q 
well is entitled to produce as much as a party who owns 
ten times as much acreage adjoining him is manifestly 
wrong. The evidence shows that in a formation like the 
complainant’s lease, one well can sufficiently drain ten 
acres. Therefore, there is no good reason why there 
should be fifteen or twenty wells drilled upon such q 
leasehold. Yet that is the result if complainant is to 
compete with a neighbor who drills a well on a fraction 
of an acre. 

“It is manifest that other things being equal, the 
party with the largest acreage has the most oil. There is 
nothing in this order, however, that protects him in 
that ownership.” 


This opinion upholds what is considered to be sound 
modern practice, which takes into account reservoir 
conditions and oil in place. It clearly expresses no 
sympathy with “the law of capture.” It takes cogni- 
zance of factual data on reservoir conditions and their 
consideration in determining allowables. 


There is little reason to anticipate that chaos will re- 
sult from this ruling, although it does have far-reaching 
implications. It throws doubt on the validity of the 
marginal well law. It may lead to a wholesale revision 
of the regulations now in force for allocating produc- 
tion in Texas. Although acreage is given some con- 
sideration in other fields of the state, as applied at pres- 
ent it is a compromise. 

It is to be noted that in this case the validity of state 
proration statutes is not questioned. The complainants 
have no quarrel with the top allowable in the field or 
the well-spacing order (known as Rule 37). The com- 
plaint is against the method of administering and 
applying the proration order. It is declared to be unrea- 
sonable, discriminatory, and to constitute confiscation 
of the complainant’s property. Although the injunction 
applies only to the complainant’s lease, it may have 
reverberations for some time to come. Other operators 
in the field may seek similar relief from the court. 

Whatever the outcome, this observation cannot be 
overlooked: methods of allocating allowables are under- 
going a gradual change and the trend is unmistakably 
toward a fuller utilization of reservoir data as a basis 
for establishing equitable proration. 

Finally, for a marginal well law to be effective and 
beyond attack, there should be strict adherence to well- 
spacing rules. 


THE PETROLEUM ENGINEER. June, 1999 











He 
be’ 
res 





i i. a a 








































How to make wire rope better.... How to use wire rope 
better... those are the two things about which Leschen 
research men are daily finding new facts. 

That is why there is always a “HERCULES” (Red- 
Strand) Wire Rope to meet the new requirements of 
progressing industry. That is why “HERCULES” 
(Red-Strand) is always able to give you top-flight per- 
formance even on the toughest jobs. 

Use “HERCULES” (Red-Strand) on your next job. 
It's made of acid open-hearth steel wire, correctly de- 
signed and manufactured according to advanced produc- 
tion methods to give you long, safe and economical per- 
formance. 


“HERCULES” Rotary lines are available in both 
Round Strand and Flattened Strand constructions 
—either Standard or Preformed....We especially 
recommend the Preformed type of Wire Rope for 
Tubing Lines,Sucker Rod Lines and Winch Lines. 


STRENGTH 
ELASTICITY 
FLEXIBILITY 
TOUGHNESS = \ 
DURABILITY \ 


Domestic Distributors 
AMERICAN SUPPLY CO., Kilgore, Texas 
CASEY & NEWTON 
901 Century Building, Pittsburgh, Pa. 


GUSTIN-BACON MANUFACTURING CO. 
Kansas City, Fort Worth, Houston, Tulsa 


F. HAMILTON CO., Inc., Bradford, Pa. 


HERCULES SUPPLY COMPANY 
Fort Worth, Corpus Christi, Kilgore, Houston 
HILLMAN KELLEY, Inc. 
2441 Hunter Street, Los Angeles, Calif. 


KIMBELL-BOSTIC SUPPLY CO., Inc. 
Wichita Falls, Texas 


THE B. LEVY ESTATE, Titusville, Pa. 
MURRAY-BROOKS HARDWARE CoO., Ltd. 
Lake Charles, La. 

Houma, Jennings, New Iberia, Villa Platte 
NORTH TEXAS HARDWARE CoO., Inc. 
Vernon, Texas 
NORVELL-WILDER SUPPLY COMPANY 
Beaumont, Corpus Christi, Fort Worth 
Houston, Monahans, Texas 
Lake Charles, La. 
PARKERSBURG SUPPLY COMPANY 
Parkersburg, W. Va. 

UNION PIPE AND SUPPLY CO.., Inc. 
Owensboro, Ky. 

UNI: >» PIPE AND SUPPLY CORP. 
Charleston, W. Va. 

UNITED SUPPLY & MANUFACTURING CO. 
Tulsa, Oklahoma City, Stonewall 
Chase, Kan.; Hutchinson, Kan.; Houston, 
Tex.; Odessa, Tex.; Pampa, Tex.; 
Eunice, N. Mex. 

WELL MACHINERY & SUPPLY CO., Inc. 
Fort Worth, Texas 
WESTERN MACHINERY CO. 
Centralia, Ml. 


















- 


a _— 
oo \ 
. 
i. a 
» Ss i 





iN 


Benjamin Franklin’s research in 
= electro-physics, chemistry, medicine, 
meteorology and geology led him to 
new discoveries which greatly ad- 
vanced civilization. 


Export Distributor 


CONTINENTAL EMSCO COMPANY, Inc. 
30 Rockefeller Plaza, New York, N. Y. 
Branches: Buenos Aires, London, Ploesti 


ie Se Oe  : 


A. LESCHEN & SONS ROPE CoQ. 


WIRE ROPE MAKERS ESTABLISHED 1857 
5909 KENNERLY AVENUE et ST. LOUIS, MISSOURI, U.S.A. 







NEW YORK ’ r ’ 90 West Street 
CHICAGO + * 810 W. Washington Blvd. 
DENVER ’ ¢ ’ 1554 Wazee Street 


a 


SAN FRANCISCO * * 520 Fourth Street 
PORTLAND ’ . 914 .N. W. 14th Avenue 
SEATTLE ’ , 3410 First Avenue South 
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HIGHLIGHTS IN OILDOM , 
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New Proration The Central Proration Committee has 
Plan Adopted adopted a new method of prorating 
By California California’s crude oil production that 

is looked upon as being the most im- 
portant step taken in years by the industry in that state. The 
plan was inaugurated June 1 and is designed to correct a con- 
dition of over-production that has existed for more than a 
year, and to attain a better balance between demand and 
production. 

The formula provides for a graduated minimum allotment 
for each well in California, depending upon its depth, no well 
being allowed less than ten bbl. per day if capable of produc- 
ing that volume. Moreover, no well, regardless of its depth, 
shall be assigned an allowable greater than 250 bbl. per day. 
The maximum heretofore has been 300 bbl. 

The plan further provides that graduated curtailment, 
based upon well-depth and potential, shall be assigned to all 
wells not coming under the ten bbl. minimum or 250 bbl. 
maximum classification. 

Minimum allotments based upon well-depth would pro- 
vide for 11 bbl. per day from a well 2050 ft. deep, increasing 
to 50 bbl. per day for a well 6481 ft. deep, 75 bbl. for a 
well 8558 ft. deep, 100 bl. for a well 10,348 ft. deep, and a 
maximum of 142 bbl. for a well 12,954 ft. deep. 

Should the potential production of a well be greater than 
the minimum allotment accruing to it on the basis of its 
depth, the remainder of the well’s potential earns an allot- 
ment at a gradually diminishing rate. 


Proposed A proposed graduated production tax 
Graduated Oi] 0” crude oil, involving a maximum of 
Tax Believed 4 cents per bbl., has been held consti- 


rose tutional by Attorney General Gerald 
Constitutional Mann of Texas in an opinion given in 


response to a request for a ruling concerning that section of 
an omnibus bill now under consideration by the state legis- 
lature. 

The oil tax section of the bill would increase the exist- 
ing levy of 234 cents per bbl., (or a percentage in that 
amount when the price of oil exceeds $1.00 per bbl.), to 4 
cents per bbl. on oil from wells producing more than 20 bbl. 
per day, 3'4 cents per bbl. on oil from wells producing 10 to 
20 bbl. per day, 3 cents per bbl. on oil from wells producing 
five to ten bbl. per day, and 234 cents per bbl. on oil from 
wells producing less than five bbl. per day. 

“The only possible constitutional question that we can see 
in the article submitted is whether the charging of this tax 
in different amounts per bbl., depending on the size of the 
well, is based on a reasonable classification,” the opinion said. 
“We believe the courts would hold that this new act sets up 
a reasonable classification and that it is clearly valid and con- 
stitutional.” 


Crude Prices Prices for crude oil have been in- 
Up in Southern teased 3 cents per bbl. in three south- 
Oklahoma: ern Oklahoma countics by the Rock 
D in Ilinoi Island Oil Company. Officials of the 

Own In inols company said improved conditions in 
the industry had prompted the increase. The counties affected 
are Carter, Stephens, and Garvin, and the top price for 40- 
deg. gravity or better crude will be $1.03 per bbl. 

The Sohio Corporation, subsidiary of the Standard Oil 
Company of Ohio, has announced a reduction of 10 cents 
per bbl. on crude oil in the Illinois Basin area. The new price 
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is $1.05 per bbl. A statement signed by J. F. Wilson, yj 
president of the corporation, said the reduction was ‘ ei 
in view of the increase in the quantity of Illinois prod 
which is being sold at cut prices ranging from 75 
cents per bbl.” 


‘made 
UCtion 
to 90 


<) 
Question Find- Recently an item was printed in The 
ing of Helium Petroleum Engineer concerning the 


finding of helium near the tow 
. ‘ n of 
In Germany Bentheim, Germany, across the border 


from Holland. A reader who resides in Holland writes: “As | 
was rather surprised to find nothing about so important , 
matter in our newspapers, I made inquiry from those in posi- 
tion to know and obtained this reliable information: For some 
time wells have been drilled in Germany near the Dutch fron. 
tier with the cbject of striking oil. In January of this year, 
a small sulphur layer was struck. In this sulphur a trace of 
helium was detected. The amount of helium, however, is 5 
small that the exploitation possibilities are nil.” 


© 
Favor Extension The Connally “hot oil” law will be 
Connally Act extended for a period of three years 


if the recommendation of the Cole 
For Three Years Subcommittee and the House Inter- 


state and Foreign Commerce Committce is adopted. A bill 
passed the Senate some time ago making the act permanent, 
The Cole Subcommittee, however, after numerous hearings, 
made the recommendation that it be extended only for three 
years. This recommendation has been accepted by the House 
Interstate and Foreign Commerce Committee and it is be- 
lieved the Senate will accept the change. The bill will go on 
the House calendar to be considered in the regular course of 
business. The act as now written expires June 30. 


.@) 
Asserts Illinois A special legislative committee has re- 
Needs No ported to the Illinois General Assem- 
bly that proration laws for the Illi- 
Proration Law __ nois oil fields are not needed at the 
present time. 

The recommendation was made following a comprehensive 
survey of the state’s oil industry, and is based on the conten- 
tion that there is no overproducticn of oil at present and 
“no prospect of such in the near future.” Regulatory mea- 
sures, the report stated, would act as a definite deterrent to 
the establishment of refineries in the state’s oil fields. All wit- 
nesses appearing before the committee were opposed to the 
imposition of any tax that would include undeveloped leases 
because such a tax would be inequitable and would retard the 
growth of the industry, the report stated further. 

° 
Michigan's Entry Increased attention is attracted 


Strengthens Impor- “° the growing power of the oil 
domme of Entecstatn « OCE*Ct betwen ot pretes 


“ states by Michigan’s recent en- 
Oil Compact try into the group. Officials of 


the compact have as their goal a membership that will include 
all the more important oil-producing states. The 1i states— 
Arkansas, California, Colorado, Illinois, Kansas, Kentucky, 
Louisiana, Michigan, New Mexico, Oklahoma, and Texas— 
represent 93 percent of the nation’s total oil production. The 
membership roll may be strengthened soon if the Governors 
of Arkansas and Louisiana decide to join the compact by ex- 
ecutive order. California’s entry hinges upon the outcome of 
a conservation bill now pending before the state legislature. 
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Activities i 


n Refining 





Percent Refining Capacity Operated 


Western Division, 75.5 Percent 


Central Division, 84.0 Percent 


Eastern Division, 87.1 Percent 





HE new combination delayed coking and cracking 
Eye being constructed at Scottsbluff, Nebraska, by 
Terry Carpenter, Inc., will operate under license from Gaso- 
line Products Company, Inc. The license for the cracking 
plant has been signed and Gasoline Products Company and 
The M. W. Kellogg Company are supplying the process de- 
sign for the plant. 

The cracking plant will have an initial capacity of 600 
bbl. per day of crude oil. Lance Creek crude will be processed. 
The plant is being built by The L. S. Gregory Company, 
Tulsa, Oklahoma. 

A line of low-pour gas oils is to be made in addition 
to gasoline and a marketable grade of coke. Construction 
is expected to be completed in August. 


Shell Oil Company plans the removal of its Hammond, In- 
diana, refinery to Wood River, Illinois, it is announced. The 
plant site at Hammond and some of the equipment will be 
utilized as a terminal for distribution of gasoline. 


Johnson Oil Supply Company will construct a refinery at 
Gary, Indiana. It will be a skimming plant and will have a 
capacity of 1000 to 1500 bbl. per day. 


Warren Petroleum Corporation has completed its gaso- 
line plant in the Fairbanks field, Harris County, Texas. The 
plant is approximately ten miles northwest of Houston and 
initially is manufacturing 12,800 gal. of 26-lb. Reid 
vapor-pressure gasoline per 


The contract for construction of the 3000-bbl. refinery of 
the Consumers Codperative Association at Phillipsburg, Kan- 
sas, has been let to the Mid-Continent Engineering Com- 
pany, Inc., Guardian Life Building, Dallas, Texas. The plant’s 
equipment will include a Dubbs cracking unit. Crude oil 
supply will be from the Burnett, Westhuestin, Fike, and Laton 
pools in Rooks County, and will be transported to the refin- 
ery by a 4¥2-in., 80-mile pipe line. Mid-Continent Engi- 
neering will also lay the line. The project is expected to be 
completed by October 1. 

Howard O. Cowden is president of the Consumers Co- 
operative Association, which has its headquarters at Kansas 
City, Kansas, Emil Geppelt, Jr.,is president of the Mid-Conti- 
nent Engineering Company, Inc. 


Tide Water-Seaboard have announced plans to double the 
originally intended capacity of the recycling plant under 
construction in the Long Lake field, Texas. When completed 
the plant will have a capacity of 50,000,000 cu. ft. of gas 
per day. 


Republic Oil Refining Company has taken an extension of 
its cracking license with Gasoline Products Company, Inc., 
to cover enlargements in its cracking operations at Texas 
City, Texas, it is announced, Changes recently completed 





under the supervision of 











day. The volume of gas Republic personnel have 
used _ mye 20,000,- Crude Runs to Stills, Gasoline, Gas and Fuel Oil Stocks increased the cracking ca- 
grt tek phe a are to a pacity of the plant about 
0 percent wit r 
be connected to the plant SM, Ciguses . . _P a oy 
° ° ‘i 3 j 9 ¢g 
until the total is 200 wells, (Figures in thousands of barrels of 42 gal. each) major equipment additions. 
at i i Daily Percent 
which time the output a tne 6 Total ~ 
of the plant will be 25,000 Potential Crude of Total Motor Gas and 
Capacit Runs to Capacity ue i : : 
gal. per day. DISTRICT Reporting Stills. Reporting Stocks _—_Stocks R. S. Bryant, independ 
F. E. Thompson, who acon aaa a _— 98.7 21,642 12,060 ent operator of Dallas and 
has been in charge of the Appalachian 85.9 108 —. sae P .. Corpus Christi, Texas, has 
. — ee 89.5 a , 5, 
Warren Petroleum Cor- ‘Okia., Kans. Mo. 81.6 286 83.6 1.686 yay announced plans for the 
— 50! 25 r ; ’ : 
—e" "tag — Texas Gulf 89.5 834 93.2 — Hy 4 construction of a recycling 
tions in the E: .G 97.3 131 90.3 ¥ ¥ ; 
fiel 7 : honest binge Ne. _< Ark. 55.0 42 74.5 515 813 and natural gasoline plant 
eld, is superintendent of Rocky Mt. 54.2 57 89.1 1,717 682 , oe field. Tj 
the new unit California 90.0 500 67.1 15,406 96,013 in the East Alice field, Jim 
Estimated os — oe — ase Wells County, Texas. The 
stima x z . 
. SEST’D TOTAL on — ek plant will have a capacity 
Model Oil and Refining U. S. MAY 21, °39 3,405 84,152 136,378 of 50,000,000 cu. ft. of 
Company will soon com- U. S. MAY 20, "39 aed an eee ee gas per day, produced from 
plete its 2500-bbl. refin- ne oP 3,201 88,394 132,751 the 4700-ft. and 5100-ft. 
a Kilgore, Texas, it *Estimated Bureau of Mines’ basis. zones 
has been announced. , 
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Activities in the Oil Fields 





Continental Oil Company’s No. 1-A-28 J. T. Lynn, a 
wildcat between the Cooper and Lynn areas in Lea County, 
has intensified interest in southeast New Mexico. Drilled to a 
total depth of 3668 ft., the well flowed 450 bbl. of oil an hour 
in a one-hour test, the flow being between casing and drill 
pipe. After 2-in. tubing was set at a depth of 3659 ft., the 
well flowed 71 bbl. an hour through 3/4-in. choke on a three- 
hour test. It is believed this discovery eventually may prove 
to be a link between the Lynn and Cooper areas, although at 
present it is looked upon as opening a new pool. 


Norton County, Kansas, has its first oil production as a re- 
sult of Power and Olson’s No. 1 Van Patten having been 
brought-in as a 200-bbl. per day producer. The gravity of 
the oil is 20. The well was drilled to a total depth of 3664 ft., 
into the Arbuckle lime, which, however, was found dry. The 
well was then gun-perforated in the Kansas City lime at a 
depth of 3474-95 ft. and acidized. The well is 22 miles 
northwest of the nearest production. 

& 

Anzac Oil Corporation’s No. 4-C Morris, 18 miles north of 
Coleman, Texas, has proved to be the largest producing well 
in Coleman County and also a pool opener. The well has 
established a potential rating of 2250 bbl. per day based on 
a gauged flow of 228.5 bbl. in two hours and 25 minutes, 
flowing through 2-in. tubing. Production is from the Strawn 
sand at a depth of 2174-90 ft. The crude has tested 44 
gravity. 

e 

Continental Oil Company’s No. 1 C. E. Shultz, Wabash 
County, Illinois, flowed 45 bbl. of crude in five minutes in a 
test made at a total depth of 2492 ft. in the Cypress sand, 
indicating the discovery of a new producing horizon in the 
Cowling area. Previous production in the Cowling pool has 
been from the Biehl sand at a depth of 1710 ft. 

The No. 1 Shultz well is two and one-half miles north- 
east and across the Wabash River from the Cooper pool, 


an 
Gibson County, Indiana, where production has been 
in the Cypress sand at a depth of 2500 ft. 
McClosky lime at a depth of 2875 ft. 


found 


and ‘in the 


A new Prue sand pool appears to have been discovered ; 
Osage County, Oklahoma. Charles Petroleum Company a 
P. A. Holbert No. 1 Pierce, SW NW 10-28-11, flowed 299 
bbl. of oil on a four-hour test from a total depth of 99] f 
drilled 48 ft. into the producing formation. , 


a 

Texas Conservative Oil Company No. 1 Minnie Bock jg 
Nueces County’s newest discovery. This test was drilled to , 
total depth of 4050 ft. and the casing gun-perforated at , 
depth of 3806-16 ft., which is the Miocene zone. The well 
flowed an estimated 135 bbl. of oil per day through a 5/39. 
in. choke. The wildcat discovery is two miles north of the 
Clara Driscoll field and opens the 17th oil field for Nueces 
County. 


© 

Engineers of the Gled Oil Company and Russell $. Tarr, 
whose No. 1 Watkins has opened a new Viola lime pool in 
Kiowa County, Oklahoma, estimate the well as good for 99 
to 100 bbl. of oil an hour on open flow. It was drilled to 
total depth of 1055 ft., killed, and reopened after tubing had 
been run to bottom. Being tested after reopening it indi- 
cated the above production. 


eo 
W. C. McBride, Inc., No. 6 Lee in the Salem field, Marion 
County, attains the honor of being the largest producing 
well in the new Illinois fields. Production is from the Mc- 
Closky lime and after being acidized the test was rated asa 
6000-bbl. per day well. 


The Rio Bravo field, California, has been given a one- 
fourth mile extension to the northwest by the Superior 
Oil Company’s No. 1 Moodie. Production is from a depth of 
11,529-50 ft. 





AVERAGE CRUDE PRICES 





California Louisiana 
Kettleman si 24 5 
Hills $1.19-1.43 —e ne 
Playa Del Rey __ .80-1.16 Gulf Coast .74-1.20 
Coalinga -70- .90 North Louisiana’  .73-1.05 
Signal Hill .80-1.21 
, 90-1.10 Illinois 1.05-1.15 
Wyoming .35-1.30 Kentucky 1.10-1.20 
Colorado .90- .98 Indiana 1.05 
New Mexico -77-1.00 Ohio 
Texas Lima .90 
North Central -71-1.03 
Panhandle .67- .96 Michigan .70- .97 
West Texas 53- .95 
Gulf Coast .79-1.28 Pennsylvania 
Darst Creek 96 3radford 2.00 
East Texas 1.10 Southwest 1.65 
Taleo 9D Eureka 1.59 
Kansas .60-1.10 suckeye 1.55 
Oklahoma .60-1.10 Corning 1.02 
ASEANEAS .......:..:: .73 Canada 2.10-2.17 
































DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in Barrels) 
1B. of M. Week Week Week 
Caleulated Ended Ended Ended 
Requirements May 27, April 22, May 238, 
(May) 1939 1939 1938 
Oklahoma 455,800 449,750 451,600 439,650 
Kansas 152,600 161,750 171,000 143,550 
Panhandle Texas 70,000 74,100 65,050 
North Texas 86,500 84,450 74,200 
West Central Texas 31,700 31,300 27,500 
West Texas 234,150 229,650 177,750 
East Central Texas 97,550 104,750 92,550 
East Texas 446,250 146,650 362,550 
Southwest Texas 259,200 256,650 203,900 
Coastal Texas 236,650 226,600 184,300 
TOTAL TEXAS 1,406,100 1,462,000 1,454,150 1,187,800 
North Louisiana 72,850 75,300 78,450 
Coastal Louisiana 195,100 193,500 177,650 
TOTAL LA. 261,600 267,950 268,800 256,100 
Arkansas 52,900 55,100 52,650 41,500 
Illinois 159,700 222,300 174,500 ( 
Eastern (not < 139,600 
incl. Illinois) 102,900 99,250 98,750 ( 
Michigan 50,000 63,850 61,100 53,250 
| Wyoming 64,200 60,700 57,540 51,850 
Montana 16,100 14,650 14,350 13,300 
Colorado 5,200 3,950 3,550 3,950 
New Mexico 115,500 110,500 108,100 90,400 
TOTAL EAST OF 
CALIF. 2,842,600 2,971,750 2,916,000 2,420,950 
California 582,600 613,500 610,700 677,700 
TOTAL U. S. 3,425,200 3,585,250 3,526,700 3,098,650 
1These are Bureau of Mines’ calculations of the requirements of 
domestic crude oil based upon certain premises outlined in its detailed 
forecast for the month of May. As requirements may be supplied 
either from stocks, or from new production, contemplated withdraw- 
als from crude oil inventories must be deducted from the Bureaus 
estimated requirements to determine the amount of new crude to be 
produced. 
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- | NEW DEVELOPMENT for The Dow Chemical Company is the 
manufacture of “Thiokol,” a synthetic rubber. This man-made rubber 
resists the action of oil, water, sunlight and air—the enemies of 


natural rubber. 





Hose made of, or lined with, Thiokol is today widely used in the 


handling of petroleum products. 




















The oil industry has practical knowledge of the 
chemical ability of The Dow Chemical Company 


through its experience with Dowell Incorporated. 


The chemical knowledge that solved the problem of 
producing Thiokol economically also produced Dowell 
formation Plug and perfected « method of perma- 
rently plugging off water and gas horizons. Dowell 
formation Plugging Service already has demonstrated 
ts economic value in numerous applications in the field. 
Case histories show that water in volumes as high as 


1400 barrels per day has been successfully blocked off. 


Such a combination of forces is, obviously, a major 


nfiuence in the oil-producing industry. Already untold DOWELL INCORPORATED 

nillions of dollars in additional recovery are credited General Office: KENNEDY BUILDING, TULSA, OKLAHOMA 
' ° safis NY 

0 Dowell methods and materials. And what has been, Subsidiary of THE DOW CHEMICAL COMPA 


ond is being done, by Dowell is only an indication of 


C / DOWELL 


2 | 
Of men who attend the Golden Gate International ZB) ) - tS, (@] l L A N D G A Ss Ww E L L 
“*Position are cordially invited to visit the Dowel on, 
whibit in The Dow Chemical Company Booth. Pa) 
CHEMICAL SERVICE | 


what Dowell will do in the future. 








Petroleum Statistics and Field Activities 





U. S. Daily Average Production 














Daily Average Crude Runs to Stills 






































| 3,700,000 =} 3,400,000 
= 3,550,000 = 3,300,000 
eS 3,400,000 ~ 3,200,000 
< 3,250,000 < 3,100,000 
' 3,100,000 | 3,000,000 
nme urdsa a SED Semmes tu. a os 
= a5 ogee HA SB Es Sas a2bo0g coe! - 
B22 362088 525 S2<K8OZASLS SS 
U. S. Crude Oil Stocks Finished Gasoline Stocks—Total U. §.* 
| 315,000,000 — y 90,000,000. a 
—_ 
a 3 80,000,000__ 
_ perenne: 70,000,000 
< 270,000,000  Rnanneinitiiy 
" 255,000,000 | 60,000,000 





. 4 . = e 4 = oH 
>was Fy s oa SEPERE Seg eks 
33§¢ 9 a. 8 33 2&8 A Sas 

33236 Sggs35 s B2236zA 82558 








*These figures include finished stocks at refineries, terminals, and in transportation in pipe lines. Previously this chart 


Above statistics by the American Petroleum Institute. 


has shown finished stocks in refineries only, 





Summarized Operations in Active Fields for May, 1939 





























FYeELps Completions} Producers Rigs Drilling Depth of No. Casing Gravity Type of 
Wells Production Strings of Oil Tool Used 
Texas 
East Texas..... Se ee re ee 31 31 11 25 3500-37 2 40 Rotary 
ai. wrath eae pared ian eed 41 28 3 12 1554-2900 2 22 7 
Ee tak 40 37 7 51 3675-437 2 and 3 32-36 Rot.-Cab. 
lee aces ivalgns Ae eink Gienreas 37 36 24 68 1700-3900 2 40 Rotary 
EN er ene 15 14 3 8 4900-5900 2 38 Rotary 
PE  ceccecsvcecdvenss® 19 16 2 5 3922-5878 2or3 21-54 Rotary 
i Ts See eaeaen err res 12 12 3 12 2850-3450 2 and 3 30-38 Rot.-Cab 
2S ee ere 27 26 30 48 3730-3935 2 42-43 Rot.-Cab. 
OKLAHOMA 
0 Se 3 2 1 2 6450-6682 38 Rotary 
INS 26 Such och wis: oe hckw Ww owe ane ap 16 14 2 10 1800-4488 2or3 38 Rotary 
Kansas 
NN OO OCT ETE EEE TET 22 20 4 22 2926-3435 2 and 5 32-37 Rot.-Cab. 
sale cioeacockarn balan ee sew eee 22 19 5 21 3222-4085 2 and 5 42-48 Rot.-Cab. 
ee i eer 11 5 3 17 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 
I ae:5 a cnan cad pedsewnese 320 247 310 109 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 
Pian odie wie won Re we nes 45 42 6 70 3150-4030 3 30-34 nvot.-Cab. 
CALIFORNIA 
ee ere rer 3 3 2 12 8300-8730 3 or 4 40 Rotary 
eee ee 16 16 4 20 3500-4000 2 and 3 18-20 Rotary 











Field Activities by States for May, 1939 






































STATE Completions Producers Locations Rigs Drilling Wells Production, 1938 
May April May __ April May April May April May April (In Barrels) 
ee 12 12 11 10 24 15 22 14 26 22 18,211,617 
7 en Sees 96 93 81 77 102 98 89 77 179 180 249,918,001 
ee 2 3 1 1 pels : 2 2 24 25 1,371,687 
| Se 322 210 249 167 eon 310 $303 109 97 23,306,000 
I is os a we anda 9 19 11 s Rear ete 12 1 58 45 965.900 
See 113 90 90 65 186 98 42 30 189 141 58,795,545 
SS See 53 51 27 21 mane mea 9 7 96 103 5,828,650 
ee eee 94 3 55 53 149 59 58 49 190 146 94,941,537 
Michigan............. 140 101 82 58 158 92 29 34 141 156 19,140,966 
Mississippi........... 1 0 0 0 hy ea 2 4 4 3 Gas Prod. 
so ca tcewite a9 é 11 13 11 10 ey 5 5 48 52 4,858,458 
New Mexico.......... 57 42 47 34 ake 18 20 129 120 39,902,263 
fae 35* 38* 32* 37* ees ; 10 4 32 6 5,040, 
Rr eo cig diac eves 82 49 57 36 sa bat 41 35 136 130 3,292 100 
Oklahoma............ 233* 158* 174* 110* 229 162 40 34 301 256 171.312,098 
Pennsylvania......... 109* 112* 103* 107* ae Pes Pe eee ; 17,431,500 
exus...... adineniinnd 837 722 591 521 935 805 267 245 962 884 473,304,662 
West Virginia......... 38 32 33 27 ne ai 20 18 75 73 3,700,375 
Wyoming............. 12 4 8 3 " 7 69 65 19,005. 
Total 266 1814 1660 1343 1783 1329 982 889 2768 2504 1,206 ,827,597 
’ 
20 *Includes water-intake and pressure wells. 


tIncludes 234 rigs standing and 69 rigging up. 
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This little mark 
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VALVE SEAT 











L. is the mark made by the Rockwell 
Hardness Testing Machine. and you will find it on every single Flupaco Valve Seat 
that leaves our factory. For in manufacturing Flupaco Pump Valves we do not 
merely check a few seats picked at random out of each batch. We carefully test 


every Single valve seat=—and each is held to within ONE point of required hardness. 





This unusually rigid test is your assurance of absolute uniformity in every 
Flupaco Valve Seat and Ball that you buy...your assurance that each will give 
maximum performance under the most severe operating conditions. 
No matter what type of pump you are using you can get the added efficiency and 
longer life of Flupaco Seats and Valves. They are made in both the ring and flat 
types=in stainless or alloy steels=—for all makes of pumps. Order a supply today 


and watch your pumping efficiencies go up...your maintenance costs drop! 
HP 
FLUID PACKED PUMP C0 

| AUR | VU. BOX 64, LOS NIETOS, CALIFORNIA, U.S.A. 


Mid-Continent and Texas Distribution 











MID-CONTINENT: FLUID PACKED PUMP CO., 2S.E. 29th Street, Oklahoma City, Oklahoma 
GULF COAST HEADQUARTERS: 3205 Harrisburg Blvd., Houston, Texas 
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Major Pipe Line Activities 









EGOTIATIONS now underway may result in the 

Bolivian Government constructing two pipe lines, one 
350 miles and one 35 miles in length. A concession granted 
recently by the Paraguayan Government has given Bolivia 
an unqualified monopoly to refine crude oil and supply all 
Paraguay’s requirements for a period of 30 years. As a result 
of this agreement Bolivia is offering to supply petroleum to 
Germany in a barter deal, accepting German manufactured 
goods, especially machinery, in exchange. The deal would in- 
volve the sum of $15,000,000, the amount Bolivia estimates 
is necessary to lay the two pipe lines and erect a refinery in 
Paraguay. The crude supply would be principally from the 
expropriated oil wells of the Standard Oil Company in 
Bolivia, although the agreement to supply Paraguay with 
petroleum products for a period of 30 years did not specify 
that the crude must necessarily come from Bolivian fields. 

The deal between Bolivia and Paraguay was made possible 
by a treaty between Argentina and Bolivia whereby Argen- 
tina permits transit of Bolivian petroleum through Argentine 
territory so long as the Bolivian oil fields are not returned the 
Standard Oil Company. 

The plan is to lay a 350-mile pipe line across the Chaco 
territory and construct a refinery in Paraguay. From the re- 
finery such Bolivian products as are not required by Paraguay 
could be shipped down the Paraguay and Parana rivers to 
Buenos Aires for shipment to Europe. Paraguay, incidentally, 
has agreed to charge no export tax nor make other levies on 
petroleum products shipped from the Bolivian-operated 
factory. 

The 35-mile line would be laid from Bolivian oil fields to 
the railhead of the Argentine State Railways at Tobatirenda, 
just south of Yacuiba on the Bolivian frontier. From there it 
would be moved by rail to the Argentine town of Formosa, 
situated on the Paraguay River, then shipped to Asuncion by 
boat. This route would be used for the movement of crude 
oil from Bolivia pending completion of the longer line. 

The Paraguayan petroleum monopoly was granted to the 
Bolivian Petroleum Board, which is an autonomous organiza- 
tion of the La Paz government known as the Y. P. F. B. 
(Yacimientos Petroliferous Fiscales Bolivianos). Paraguay has 
granted the Y. P. F. B. two free zones of 5000 acres each on 
the western bank of the Paraguay River. The one opposite 
the Paraguayan military base at Concepcion would be the 
terminus of the Chaco pipe line, the other, at Villa Hayes, the 
site for the refinery. A strip of land 325 ft. wide across the 
Chaco has been granted for the pipe line right-of-way. 

The agreement provides that the refinery shall be com- 
pleted in 18 months and the Chaco pipe line in five years. At 
the end of 30 years the Paraguayan Government is to assume 
control of the refinery at cost minus depreciation, but the 
pipe line will remain the property of the Y. P. F. B. 

e 

Mid-Continent Engineering Company, Inc., Dallas, ‘Texas, 
has been awarded a contract by the Consumers Coéperative 
Association, Kansas City, Kansas, to lay a 414-in., 80-mile 
pipe line from the Burnett, Westhuestin, Fike, and Laton 
pools, Rooks County, Kansas, to Phillipsburg. The line will 
be used to transport crude oil from these fields to a refinery 
to be constructed by the Consumers Codperative. The project 
is expected to be completed by October 1. 

* 

The Memphis Natural Gas Company has begun the in- 
stallation of cathodic protection on 28 miles of its 210-mile, 
18-in. transmission line that runs through four states be- 
tween Monroe, Louisiana, and Memphis, Tennessee. Upon 


22 








es 


completion of this program, which embraces a sectio 
of Greenville, Mississippi, there will be 117 miles of ¢ 
210 miles protected cathodically. 

All cathodic protection on the Memphis Natural Gas ™ 
tem has been designed and installed under the supervision of 
Robert J. Kuhn, consulting engineer of New Orlean 
Louisiana. 5 


N north 
he total 


The Northern Pipe Line Company, subsidiary of th 
Arenac Oil and Gas Company, has awarded a contract to = 
H. L. Gentry Engineering Company, Jackson, Michigan, fo, 
construction of a 47-mile, 6-in. electrically-welded gas ling 
from the Arenac County gas field to Midland, Michigan, Ay 
that point it will tie-in with the Consumers Power Com- 
pany’s Mt. Pleasant to Saginaw 8-in. line. From the terminal 
at Midland, gas can be diverted either to Saginaw or Ber 
City. ; 

The Arenac field, although discovered in 1936, at pres- 
ent has no commercial outlet. Production is from the 1399. 
ft. Berea sand zone and the estimated open-flow capacity of 
the field is 40,000,000 cu. ft. per day. 

Construction work began on the line the early part of this 
month. 

. 


The Michigan Gas Transportation Company, affiliate of 
the Panhandle Eastern Pipe Line Company, has won a two- 
year fight for a permit to lay a 21-mile line from Trenton 
to Ann Arbor, Michigan, a lateral to its trunk system from 
Texas and Kansas gas fields to Detroit. A permit to lay the 
line originally was applied for in 1937 but was opposed by 
the Independent Gas Producers Association of Michigan on 
the grounds that approval of the line would be to give Texas- 
and Kansas-produced gas a preference over that produced 
in Michigan. The original application was denied in 1938 by 
the Public Utilities Commission. That body, however, was 
replaced recently in a legislative act. The Public Service 
Commission, which took its place, has granted the permit. 

e 

The Michigan-Toledo Pipe Line Company is installing a 
new pumping station at Dundee, Michigan, on the com- 
pany’s 8-in. line from Mt. Pleasant, Michigan, to Toledo, 
Ohio. Pumping equipment will consist of two 375-hp. Diesel 
engines driving through speed increasers two centrifugal 
pumps designed to operate at a pressure of 825 lb. 

The company’s Chelsea station is being enlarged by the 
addition of a 375-hp. Diesel engine driving through a speed 
increaser a centrifugal pump. 

The completion of this program will provide a capacity of 
24,000 bbl. per day from Mt. Pleasant and 36,000 bbl. per 
day from Chelsea, according to D. W. Hewitt, superin- 
tendent. 


It is announced that Mexico plans to lay a pipe line to 
Salina Cruz on the west coast in order to make crude oil 
available to foreign ocean-going tankers. The line will be 
an extension of the present pipe line from Tampico to Puerto 
Mexico on the east coast. From the latter point, the new line 
will be constructed westward to Salina Cruz on the Bay of 
Tehauntepec. The Bay is being dredged to accommodate 
deep-draught vessels. The project is believed to be Mexico's 
answer to the boycott of its oil by United States and British 
interests. Japan, principal purchaser of crude oil on the Pacific 
Coast, may divert most of its purchases from California 
ports to take advantage of lower-priced Mexican production. 
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The First Horizontal | 
Oil Well 


Details of the method of horizontal drilling—this 
method of drilling, permitting commercial produc- 
tion from sands of very low saturation, may sug- 
gest a new method of recovery in shallow 
or depleted fields. 


By LEO RANNEY 


Petroleum Engineer 





T is flattering to a fellow engineer years ago is as dead as old King Tut, 
that so many of you would leave = and may as well remain in seclusion. 
your own State and come so great a The world has little use for him. In 
distance to see the experimental appli- _— the oil industry the man who has 
cation of an idea. It may be possible —_ learned nothing new in the last ten 
that you have seen today the humble _ years may as well retire — if losses 
beginning of what may be developed have not already retired him. The 
into a chapter of oil history. panorama of oil production changes 
You are looking for new things. The constantly—the eternal search for new 
engineer who became a hermit 30 methods of producing oil at a smaller 
cost per barrel, and of recovering a 
wentn peony heets, he Matinee Seciey of larger percentage of the oil in the 
23, 1939, following a visit to the first horizontal ground. That is true conservation. 
oil well. Methods and apparatus described herein . : : 
are covered by U. S. patent applications. The production engineer is forever 
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LEO RANNEY 


is president and chief engineer of the 
Ranney Oil Mining Company, New 
York City, although he is now resid- 
ing at McConnelsville, Ohio—Gradu- 
ated from Iowa State Teachers Col- 
lege in 1905 and from Northwestern 
University in 1911—Is the inventor 
of processes for mining oil from de- 
pleted fields, for commercial recov- 
ery of natural gas (firedamp) from 
coal seams, for producing ground 
water, and for the creation of under- 
ground gas reservoirs, to mention 
but a few of his accomplishments. 
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groping for a better way to produce 
oil. Whenever he stops to think that 
today he is leaving more than half the 
oil in the ground—then he seeks al- 
most a revolutionary way. So an en- 
tirely new method of attack, simple 
in plan, easy to install, having worth- 
while possibilities, especially if it has 
been successfully tried, at least merits 
investigation and trial. 

A vertical well may be drilled 2000 
ft. deep to penetrate a sand 20 ft. 
thick; then only 1 percent of the drill- 


ing is in a productive horizon and 99 
percent is in formations that can pro- 
duce nothing but salt water — and 
grief. These figures are substantially 
correct—except when half your wells 
are dry holes, and then only one-half 
of one percent of your work has a 
Chinaman’s chance of reward. These 
figures indicate something is wrong 
somewhere. 

If one well is drilled on a 5-acre 
spacing in this 20-ft. sand, then you 
expose only 4 linear ft. of oil sand 


Preparing to fill 15-ft. fiber cart 


id 
with gelatin —_ 


PPP PIPPI IPP POCO OOO ow 
Pow 
Po 
— 


per acre of surface area. Still More as 
tounding—the oil from 4,356,000 a 
ft. of sand must drain into 4 6 . 
-in 
hole 20 ft. long. This can hardly be 
called effective exploitation, viewed i 
this manner. " 
Let us assume you do “get a break” 
and find oil in your well. Even then 
in a short time your production i 
down to a bbl. per day, then to a half. 
bbl., then to a quarter, until finally 
you find yourself pumping a well an 
entire week to get one bbl. of oil, Ol 
Lady Trouble is your constant com. 
panion—powers, shackle rods, sucker 
rods, pumps, cups, tubing, casing, 
cleaning-out jobs. Maybe the time has 
really come to try an entirely different 
line of attack. 


Today you have seen the first hori- 
zontal oil well ever drilled. It is the 
initial effort in a development that | 
believe will become important. This 
well was drilled in the outcrop of the 
First Cow Run Sand in Havener Run 
to save the cost of sinking a shaft. It 
is known that oil has been seeping 





© 
46 abandoned wells 
on 6l acres 
° 


‘Havener Run 









Plat of the area in the vicinity of the horizontal well 


e + 


e 
2 eo well 
. 953 t+. deep 
: = Outcrop of- ‘i 
om ifr bottom of sana 


x 






=X. Outercp of 
a top of sand* 


c 


Dion S. Birney Farm, 
Malta Township, 
Morgan County, Ohio. 


uns . 
First Cow Run sana 
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Nearly 1000 ft. of core taken from a 


well having a sand about 
20 ft. thick 


DOLD LBL BBP PPP PPP LLL 


ne ee 


increased. At first, including time re- 
quired for experiments, only 40 ft. per 
7-hr. shift was averaged. The rate was 
then increased to an average of 57 ft. 
per shift. Just before drilling was com- 
pleted as much as 106 ft. of hole was 
drilled in seven hours. Often the drill 
advanced one ft. per minute. Many 
times, in coring, the 31-ft. core barrel 
would be entirely filled with one un- 
broken core, a record, so far as we 
know, for cores less than two in. in 


a 
| 
i 

j 











from the exposed sand face—probably a sinuous hole through the non-pay diameter. 
for centuries. It was not known, how- streak to tap the pay on both sides. It Frequently the drill passed from pay 
ever, until after the first branch of was believed, however, that when the to non-pay sand sometimes within a 
the well had been drilled, and a verti- _ hiole was shot (below this tight streak), distance . soe ge ge Three — 
cal core, taken 700 ft. from - — fissures would be created through it times — ~—s : iy tappe os 
had been analyzed by Dr. Fettke, that and into the upper sand. Apparently once the oil gushed three ft. out of the 
he average saturation of the pay was “ nee mouth of the well casing. It is almost 
the 8 ne this happened. maa pee tot yh 
only 15.9 percent. W hoever heard of incredible that a sand depleted by cen- 
a successful vertical well in a sand As the technique of surveying the _turies of seepage, then tapped by ver- 
having that saturation, unless some sort hole and controlling the bit was slowly tical wells drilled one to each 1%4 
of repressuring was employed?—but a mastered, the rate of drilling gradually acres, and later subjected to vacuum 
horizontal well in such a sand is some- 
thing entirely different. 

ee TS amg sayelle Illustrating the radial pattern of wel's drilled horizontally from a central 
some of the-details of drilling. The well . 
is 254 in. in diameter, except where chamber in a property developed by the Ranney method 
shot. It was planned as a 3-in. hole. ; 
During drilling in this soft sand, grav- sPressure well 
ity carried the bit downward very | 
rapidly, Fourteen times it was neces- Producing well~s ¢ Producing well 


sary to turn the hole upward. Usually 
the upward lift was one-half in. in 
ten ft. 

By the method of elevational con- 
trol that is now employed the elevation 
of the hole could have been kept ; 
within one inch of the level of the 
mouth or on any desired inclination \ 
at all times; however, in feeling for the Pt ; 
producing formation, at one point the chamber ; ehat* 
hole was 4 in. above the mouth, and at —_— porto™ ° 
another 17 in. below the mouth of the 2000 to 3500 ft. long _ 
well, Later, to test the limit of ability . 
to turn the hole upward or downward 
within a short distance, it was inclined am 


. . al 
upward at a rate of three in. in ten ft. ; / L 
Then to permit passage of the core bar- ol 
rel an elliptical hole was drilled at that 


point. 


\ 


/ 





The point of lowest elevation in the 
°02-ft. hole is 630 ft. from the sur- 
‘ace, Since the best pay is in the lower 
wart of the sand, the well was branched 
off, turned down at that point (630 ¢Producing well 
ft.), and passed through a non-produc- shot full length 
tive substratum one ft. thick, and into : 
the lower pay. The hole was leveled- 
off and directed along this lower pay to 
a depth of 953 ft. from the surface. It 
would have been an easy matter to drill 


A. First shot in 
pressure well 


*y 





Dat 
ret 
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and then blown with air, should still 
contain untapped pockets of oil. 


When the time came to shoot the 
well we were confronted with the fact 
that only about 100 ft. of the 565-ft. 
shot would explode if fired at one end 
of the charge. This is because (1) 
compressed gelatin will not explode 
and (2) the wave of compression 
travels faster than the wave of detona- 
tion. This problem was solved for us 
by a leading explosives manufacturer 
by running a charge of TNT beside 
the gelatin for the full length of the 
shot. The wave of detonation in TNT 
travels at the rate of 19,000 ft. per 
sec., which is faster than the rate of 
travel of the compression wave. Du- 
Pont 80 percent high-velocity gelatin 
was used with perfect results. 


The earth at the ground surface 
above the shot raised momentarily 1 
in. by the force of the explosion. It is 
logical to assume that the upward 
movement was considerably greater 
than the downward movement below 
the hole. Even so, if the upward move- 
ment at the earth’s surface, 220 ft. 
above the shot, was 11 in., the move- 
ment in the sand itself must have been 


even greater. At one instant the width 
of horizontal cracks above the shot was 
at least 114 in. Vertical cracks must 
therefore have extended across the sand 


above the hole. 


As to the length of lateral or hori- 
zontal cracks, the only concrete evi- 
dence was that afforded by the be- 
havior of a vertical well 40 ft. to one 
side of the horizontal well and 700 ft. 
from the face. Before the shot it re- 
quired three days for the effect of vac- 
uum in the horizontal well to be felt 
in the vertical well. After the shot, the 
effect of vacuum reached the vertical 
well in ten minutes and was never 
more than three inches less than the 
vacuum applied at the mouth of the 
horizontal well. This appears to be 
tangible evidence that at least one 
wide lateral crack extends a minimum 
of 40 ft. outward from the horizontal 
well, and probably much farther, as a 
result of the shot. 

In addition to the new exposure of 
sand in the fractures caused by the 
shot, in one-tenth sec. the hole itself 
was enlarged more than eight times. In 
other words, the shot in the 565 ft. of 
hole increased the exposed sand area 
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Circular chamber 


20 ft. in diameter 


Diagrammatic sketch of shaft and central chamber from which 
horizontal wells radiate 
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Pumping sand from the well during 
the cleaning operation 
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from 390 sq. ft. to more than 3100 
sq. ft. In digging an oil mine in Texas 
some years ago curiosity impelled me 
to drive a tunnel to an old nearby ver- 
tical well that had been shot. It was 
found that the diameter of the well 
had been increased by the shot only 
from 6 in. to 8 in.; the reason being 
that the shot had to break against the 
“grain” of the rock. 

Apparently, then, one effect of de- 
veloping an average property by drill- 
ing and shooting horizontal wells, as 
compared with development by verti- 
cal wells, is about as follows: If 6-in. 
vertical wells expose 4 ft. of sand per 
acre and shooting enlarges the holes 
to 8 in., then a total sand area of about 
8 sq. ft. per acre of surface area will 
have been exposed. If horizontal wells 
are drilled and shot, the sand exposure 
will be from 600 to 800 sq. ft. per 
acre, when only 100 ft. of hole per 
acre is drilled. Further experience 
probably will show that it will be more 
profitable to drill much more hole than 
100 ft. per acre of land. Drainage 
probably will increase directly with the 
amount of sand exposure, but to what 
extent only experience will teach us. 

Drilling horizontally in outcrops 
never can be adopted widely because 
there are not many seeping outcrops, 
and saturation there is bound to be 
less than in the middle of an oil field. 


THE PETROLEUM ENGINEER. June, 1939 


















The real development must come, if it 
comes, by drilling horizontal wells 
from shaft-bottoms or from tunnels. 
Strange to say, 4 coal miner is afraid 
to climb a 50-ft. derrick but the oil 
man will tell you, “ll climb a der- 
rick 200 ft. high but I never want my 
head to go below ground until they 
wrap me in my wooden overcoat. The 
oil operator is prejudiced against a hole 
large enough to fall into. 

Shafts are sunk every day, however. 
There is one in South Africa more than 
9000 ft. deep—and men go down into 
them and actually come up alive. A 
shaft for horizontal drilling purposes 
need be only six to eight ft. in diam- 
eter, preferably circular in cross-section. 
It may be put down by the Newsom 
method at a cost of, say $50 per ft. It 
may be sunk and lined with concrete 
by standard methods for approximately 
$100 per ft. The working chamber at 
the bottom should be about 20 ft. in 
diameter and must be lined with con- 
crete. There must be a sump at the 
bottom. 


Horizontal wells are drilled into the 
more productive part of the sand from 


this chamber. The first 100 ft. of each 
horizontal well is cased with a pipe four 
or five in. in diameter, grouted-in and 
extending into the chamber, and equip- 
ped with a gate valve. If gas still ex- 
ists in the sand, or if much water is 
present, drilling is done through a 
stuffing-box. A vertical pipe con- 
nected on top of the casing behind the 
stuffing-box carries any gas to the sur- 
face, and a pipe connected to the un- 
derside of the casing carries away drill- 
water and cuttings. No free gas or oil 
is allowed to enter the working cham- 
ber. 

Core barrels 50 ft. long are recom- 
mended. A survey of the well is taken 
with every core, automatically and in- 
stantaneously. Every foot of the hole 
is platted. The surveys indicate when 
the hole should be turned upward or 
downward to keep within the sub- 
stratum that vertical coring has shown 
to be the proper one to follow. It is 
as easy to turn a horizontal hole up- 
ward at a “depth” of 3000 ft. as it is 
at 100 ft. The only limits to the length 
of a well are (1) the distance to the 
property line and (2) the strength of 
the drilling machine. Each vertical 


shaft should permit from 600 fo 800 
acres of sand to be tapped and drained 
effectively. 

Three men are required to operate 
a drilling machine. When working 
from a shaft-bottom, one of these men 
should be on top. To drill a 3000-ft. 
well 3 in. in diameter, a 75-hp. en- 
closed eleetric motor is preferred. Us- 
ing the new method of drilling it is ex- 
pected to drill more than 100 ft. per 
day. Any well may be branched at any 
time—upward, downward, or to the 
right or left. 

When, say, 16 horizontal wells are 
to be drilled from a shaft-bottom, al- 
ternate wells (the producing wells) 
are drilled first. Each producing well, 
when completed, is shot to within 200 
ft. of the shaft, and is immediately 
put on production. After the first 
two producers are completed it is esti- 
mated that revenue from produc- 
tion will pay for the drilling cost of 
the other 14 wells so that no more new 
capital will have to be advanced. 

From experience in shooting the 
First Cow Run Sand horizontally, it 
seems safe to say that in a similar sand 





Outcrop of sand 


Top of sketch shows the manner in which two productiv2 zones were tapped in the horizontal well at Havener Run. 
Bottom of sketch shows the effect of shooting parallel to the bedding planes of the formation 
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a well that is shot will have a diameter 
of approximately two ft. Such a hole 
2865 ft. long would expose about 18,- 
000 sq. ft. of sand, and in the eight 
producers of the above development 
there would be an exposed drainage 
surface of 144,000 sq. ft. of sand, all 
draining into the one shaft. Such an 
enormous sand exposure in a produc- 
ing property is difficult to picture. My 
own belief is that it should produce oil 
in paying quantities. If the producing 
formation is 20 ft. thick, then this 
area of exposure might be mathemati- 
cally equal to that of more than 3000 
vertical wells. The exposure in the 
horizontal wells, however, would all be 
in the more lucrative bottom portion 
of the sand. 


In any development in the eastern 
states some form of secondary recov- 
ery will be required to strip the resid- 
ual oil from the sand. Alternating 
with the producing wells in the pattern 
of horizontal drilling is an equal num- 
ber of pressure wells of the same 
length. The pressure wells are shot in 
a different manner from that used in 
the producing wells. After a pressure 
well is drilled it is filled with thin 
grout and a relatively high pressure is 
applied for a few minutes. The grout 
is thus forced a few inches into the 
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Gas, oil, and sand spouting intermit- 
tently from the well 








One of the piles of sand removed 
from the well after shooting 
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sand wall of the well. The surplus 
grout is then washed from the hole 
and the wall is left impermeable. The 
next step is to shoot the far end, pos- 
sibly 200 ft., of the hole. 


After shooting, the pressure well is 
cleaned-out and pressure is applied. 
The grout-impregnated wall of the well 
prevents pressure entering the forma- 
tion except at the distant end where 
the shot was concentrated. Any pres- 
sure medium that may be used in ver- 
tical wells may be even more effec- 
tively applied in horizontal wells—air, 
gas, water, water glass, or even live 
steam. Though steam has not been used 
effectively in vertical wells, some engi- 
neers favor its trial in horizontal holes, 
taking advantage of the more favor- 
able conditions. 


Because of the large exposed area of 
sand, it is believed that very low pres- 
sures may be applied effectively and 
that pressure and producing holes may 
be spaced much farther apart than in 
present practice. If the shots fracture 
the sand frum top to bottom, in both 
pressure and producing wells, vertical 
cracks above the pressure wells will 
transmit pressure to all levels in the 
sand. Likewise, vertical cracks above 
producing wells will drain oil from the 
full thickness of the productive sand. 








The maximum co: : 
tract of 600 to son coon nites 
sand is, say, 500 ft. deep, is pe the 
at $400 per acre; but the ieee 
quired to sink the shaft and drill ne 
shoot the first two producers Probably 
will not exceed $100 per acre. ' 

As to production costs, inasmuch . 
the horizontal wells are self-drainin 
and one man can operate all the on 
in one shaft, the gross lifting cost will 
increase ‘but little with increased pro- 
duction. It is not expected that lifting 
costs will reach $1.00 per bbl. for many 
years. It is believed that a Pennsylvaniz 
grade recovery of even 500 bbl, per 
acre in two or three years would repay 
both development and production 
costs. 

Time permits reference to only ; 
few of the highlights of this exper 
ment, and any one of these could be 
discussed for hours. The ideas presented 
here have been developed through 
many years of study and work in the 
field. Experience may prove many of 
them to be faulty, and most of them 
to be only embryonic; however, here 
is food for much thought and experi- 
ment, and the most fascinating field 
for research and development that it 
has ever been my pleasure to enter. 
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After the well had settled to a 
steady flow 
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Fig. |. Hook-up employing rotary- 
e vacuum and pressure pumps to 
boost high-vacuum gas into a low- 

pressure trap 


(Arrangement suggested by Sutorbilt 
Corporation) 
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Application of Vacuum to Pumping Wells 


Increased recovery of gasoline has been obtained 
in California fields where practice is employed 


NE benefit, at least, resulting 

from the use of high vacuum in 
pumping wells in several fields of Cali- 
fornia has been an increase in the gaso- 
line content of the gas produced. 
Some operators believe vacuum opera- 
tion also results in increased oil pro- 
duction. Others, whose records show 
no increase of production, realize the 
necessity of protecting their produc- 
tion by applying a vacuum as high as 
that used on adjacent wells. In the 
closely-drilled town-lot area of Signal 
Hill, for example, the use of vacuum 
exceeding 20 in. (Hg) is quite gen- 
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eral in the northern and eastern parts 
of the field. In these areas it is not un- 
common to see vacuums to 25 or 26 
in. (Hg) maintained in some of the 
wells. 

Gas from virtually all the wells in 
the Signal Hill field is taken under 
some amount of vacuum. Most of the 
gasoline plants maintain from 10 to 14 
in. (Hg) at the plant intakes. Two 
companies maintain approximately 22 
in. (Hg) vacuum at the plant intake. 
One of the latter plants receives gas 
from at least one well about three miles 
distant from the plant, maintaining a 





vacuum of 9 in. (Hg) at the well- 
head. The other high-vacuum plant 
has shorter gathering lines so that a 
vacuum of not less than 14 in. (Hg) 
exists at all the wells connected and 
at the majority of these a vacuum of 
nearly 20 in. (Hg) is produced. Even 
with the relatively high vacuum pro- 
vided by these two plants, auxiliary 
equipment is sometimes installed for 
increasing the vacuum to 22-25 in. 
(Hg) on wells where this amount of 
vacuum appears desirable. 

The spacing of wells so close to- 
gether that it is sometimes possible to 
step from one derrick to another has a 
definite influence on the amount of 
vacuum carried; and the multiplicity 
of ownership in these congested areas 
influences the type of equipment in- 
stalled for providing the necessary 
vacuum. When one well is put on high 
vacuum it is usually necessary to put 
the ones surrounding it on equal 
vacuum; then the wells next adjacent 
to these must be put on high vacuum 
to protect their production and so on, 
over a considerable area. The need for 
this so-called “‘protection” has been 
demonstrated by the experience in one 
well in which no fluid was found in the 
hole when the vacuum was removed to 
permit clean-out of the well. This, of 
course, was an extreme case but it is 
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This pump is pulling vacuum on three 
wells, taking the combined gas from 
the header. The header connection in 
the background is a by-pass 


31 








indicative of the effect of high vacuum 
under existing conditions in this sec- 


tion of the field. 

Some few wells are not noticeably 
affected by high vacuum. Others can- 
not be produced under the influence of 
high vacuum because of fine sand. The 
latter are usually surrounded by wells 
produced under high vacuum. In the 
western and southern parts of the field, 
high vacuum is not effective as demon- 
strated by its failure to alter produc- 
tion when applied to some of the wells. 

A great many rotary-type gas 
pumps are being used for pulling 
high vacuum. These pumps may be di- 
rect-connected to engines or driven by 
V-belt drives. Gas engines properly 
rated for the duty to be performed are 
used as prime movers. In the Signal 
Hill field nearly all vacuum units are 
belt-driven. Several wells closely sit- 
uated on a lease may be served by a 
central unit economically. In many in- 
stances, however, an individual unit 
must be provided for a single well. 
The choice of equipment for single 
well vacuum units is usually either the 
rotary-type pump or the vertical-type 
vacuum pump powered by means of 
the walking beam. In other installa- 
tions the reciprocating-type of gas 
pump is employed. 

Regardless of the type of pump used, 
the leakage of air into the system must 
be avoided. Air pulled into the sys- 
tem serves to dilute the dry-gas resi- 
due after the gasoline has been ex- 
tracted. The gasoline content of the 
gas taken from the casinghead varies 
widely over the Signal Hill field. From 
some of the wells in which high 
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vacuum is maintained the gasoline con- 
tent is sometimes as high as 20 gal. per 
M cu. ft. (measured at atmospheric 
pressure). So many plants are process- 
ing gas that it is impossible to deter- 
mine accurately the average gasoline 
content for the area being produced 
under high vacuum but it will prob- 
ably exceed ten gal. per M cu. ft. from 
wells produced under 22 to 26 in. 
(Hg) vacuum measured at the well- 
head. 

It is important in calculating the 
capacity of vacuum pumps to consider 
the volume increase that accompanies 
an increase in vacuum. One cu. ft. of 
free gas expands to only 1.5 cu. ft. 
at a vacuum of 10 in. (Hg) but the 
same volume of free gas will occupy 
7.5 cu. ft. at a vacuum of 26 in. 
(Hg). 

The increase in volume of one cu. ft. 
of free gas, measured at atmospheric 
pressure—30 in. (Hg), as the amount 
of vacuum increases is shown in the 
following table: 


The vertical-type walking-beam 
vacuum pump is used on 
many wells 


ea 


in gravity of the oil that results fro 

subjecting the oil to high vacuum r 
is claimed by some operators that th 
gravity of oil produced through ' 
arator is higher than that obtained fy 
production at low vacuum but with. 
out employing a separator. 

The gasoline obtained from high- 
vacuum wells is probably more stab, 
than gasoline that is produced under 
pressure. The lighter fractions that 
comprise natural gasoline Ordinarily are 
combined with heavier fractions “djs. 
tilled” from the oil by the high 
vacuum. Tests of gasoline content in 
the Signal Hill field as a basis for roy. 
alty-payments on gas production ar 
made by the activated-charcoal 4b. 
sorption method and it is found that 
tests usually check actual plant yields 
very closely. 

Performance of vacuum pumps, as 
in pressure pumps, is dependent to , 
great extent upon the differential pres- 
sure (or vacuum) across the pump. 
In many instances a vacuum pump 
may be pulling a vacuum of from 22 
to 26 in. (Hg) on the well or intake 
side and be required to discharge into 
a line on which there is a vacuum of 
from 10 to 14 in. (Hg). These con- 
ditions are equivalent to operation un- 
der a compression ratio of from 2.5 to 
6.5. In hook-ups where the gas is put 
through a separator after being taken 
from the well under vacuum, the pres- 
sure on the discharge line from the 
separator is at least a few ounces per eq. 
in. above atmosphere and the capacity 
of a vacuum pump may be exceeded. 
Fig. 1 shows a suggested hook-up em- 
ploying a booster pump to provide a 
second stage of compression when it is 
desired to introduce high-vacuum gas 
into a low-pressure trap. 

So far as is known, no attempt has 
been made to estimate the effect of 
high-vacuum operation on ultimate 
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Vol. of gas under vacuum = 





NOTE: Above values are calculated by the formula: 


30 
30 —v 
where v = vacuum, in. Hg. 


< vol. of free gas 








The gas from most of the wells 
goes directly from the vacuum pump 
into the vacuum line connecting the 
well and the gasoline plant. Some of 
the wells are hooked-up to discharge 
the gas from the pump into a separa- 
tor in order to eliminate the reduction 


yield or on future production prob- 
lems in the Signal Hill field. Genera 
operating conditions and the necessity 
of protecting well production against 
the effect of adjacent vacuum projects 
has forced the use of high vacuum in 
the majority of instances. 
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Six angle-type, single-stage, 4-cycle 
compressor units compress the gas 
from a pressure of 1200 lb. 

to 1800-2000 Ib. 
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South Texas Recycling Plant Has 
60,000,000 Cu. F't. Capacity 


Natural gasoline is being extracted by the absorption 

method at a pressure of 1200 lb. and gas returned to 

producing zone at 1800 to 2000-lb. pressure—Plant capa- 
ble of manufacturing motor fuel as well as 


NE of the most recent recycling- 
gasoline-extraction plants to be 
placed in operation is that of The 
Agua Dulce Company, affiliate of The 
Henderson Company, situated approx- 
imately four miles south of Banquette, 
Nueces County, Texas. Having a max- 
imum capacity of 60,000,000 cu. ft. 
of gas per day, the plant is taking pro- 
duction from a group of distillate wells 
at an intake pressure of 1200 Ib. and 
discharging to input wells at a pres- 
sure varying from 1800 to 2000 lb. 
The plant is unusual in several 
respects. It is, for example, the first 
plant to extract natural gasoline by 
the absorption method at a pressure of 
1200 lb. To accomplish this, one of the 
requirements is an absorption oil hav- 
ing entirely different characteristics 
trom the oil usually employed in an 
absorption process at normal pressures. 
Special processing equipment has been 
designed to prepare this oil and to 
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natural gasoline 


maintain it at a uniform quality. Pat- 
ents are now pending on many of the 
features and for that reason they can- 
not be discussed in detail. Other points 
of interest in the process are (1) the 
manner of regulating gas flow to the 
compressors and (2) the fact that the 
plant is capable of manufacturing both 
natural gasoline and motor fuel. 
Present header arrangement is such 
that the plant can take production 
from any 12 wells at a time. Three 
wells are being used for input gas at 
present, but provision is made so that 
any well delivering gas to the plant 
can be converted to an input well 
without changing the flow lines. The 
gathering system consists of direct 
lines from each well to the plant and 
headers are arranged for distribution of 
the gas to all absorbers and compres- 
sors at uniform pressure, or, if desired, 
each absorber unit can take delivery 
from certain wells at varied pressures. 


To describe briefly the various cy- 
cles, gas is transmitted through a 3-in. 
line from the field to the plant header, 
incoming gas being at a temperature 
of 96° F. The gas is then discharged 
to the base of the absorbers. From the 
absorbers the gas is piped to the intake 
scrubbers prior to entering the com- 
pressors. After being compressed, the 
gas is returned to the input wells 
through a 4-in. line. 

The absorption-oil cycle involves the 
discharge of lean oil by a high-pressure 
pump to the top plate of the absorber. 
Upon leaving the absorber the rich oil 
passes to a 200-Ilb. vent tank from 
which vent-gas is routed to the low- 
pressure absorber. The rich absorption 
oil is conducted through a heat ex- 
changer to a preheater, thence to an 
evaporator. The stripped oil from the 
base of the evaporator is returned 
countercurrently through a heat ex- 
changer and is picked-up by a turbine- 
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driven centrifugal pump that forces 
the oil through cooling coils to the 
high-pressure pump. Surplus lean oil 
is utilized in the low-pressure absorber. 

Six angle-type, single-stage, 4-cycle 
compressor units are employed to in- 
crease the pressure from an intake of 
1200 Ib. to 1800-2000 Ib. for reinjec- 
tion into the producing zone. Each 
unit has two compressor cylinders of 
37%-in. bore and 12-in. stroke, and is 
equipped with exhaust silencers, closed 
jacket-water system, oilbath intake fil- 
ters, dual ignition, and electrically- 
operated safety devices for automatic 
shut-down. 

The six compressor units are ar- 
ranged in three groups of two each. 
Each group takes suction directly from 
one absorber. The rate of gas flow 
to each absorber is determined by the 
amount of gas being pumped by the 
compressors. Thus the flow of gas from 
the face of the producing sand to the 
compressors is automatically regulated 
although there is no mechanical regu- 
lation other than that provided by the 
compressors. 

There are three 40-in. O. D. ab- 
sorbers fabricated with 2-in. steel 
shells. Each absorber contains double 
mist-extractors. In addition to these 


high-pressure vessels there is one 36-in. 
O. D. low-pressure absorber. The lat- 
ter is used to process plant gases, the 
residue from this unit supplying virtu- 
ally all plant fuel requirements. 

Principal equipment in the distilla- 
tion area consists of 18 heat exchang- 
ers and a 60-in. O.D. evaporator. The 
latter is operated at a temperature of 
390° and has internal heating elements 
and an individual dephlegmator. Pro- 
vision is made for taking side cuts. Oil 
cooling and vapor condensing are ac- 
complished by the use of atmospheric- 
type coolers. Water used in the system 
is cooled in a 13-bay cooling tower. 
Make-up water is obtained from a gas- 
lift well. Before entering the system, 
the water passes into a scrubber tank. 
The gas used in flowing the water-well 
is trapped and used as fuel for engines 
and boilers. 

The stabilizer for producing gasoline 
of specified vapor pressure is a 38-in. 
diameter, 30-plate unit employing 50- 
lb. exhaust steam. Surplus reflux from 
this unit is used in the manufacture 
of ice for the plant and laboratory. 

An essential part of the plant’s 
equipment is the steam power plant. A 
3-stage condensate system is employed. 
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Principal equipment consists of { 
125-hp. boilers operating at a rll 
of 300 lb. per sq. in., provided with 
superheaters, a feedwater heater, and 
low- and high-stage condensate tanks 
The latter are equipped with liquid 
level controllers. Feedwater in the 
first two stages of condensation . 
pumped by simplex reciprocating 
pumps. The main boiler-feed pumps 
are of the outside-packed plunger. 
type controlled by an excess-pressure 
governor. Each boiler has four burners 
operating normally at a pressure of 3 
ounces but designed to utilize fuels of 
varying heat-content without manyl 
adjustment. Because of the quality of 
the water it has been necessary to pro- 
vide a continuous blowdown. 

Gasoline manufactured by the oper. 
ation herein described is normally 64 
octane. By adding a small amount of 
tetraethyl lead premium motor fue 
can be supplied. When the plant js 
operating at rated capacity, 45,000 
gal. of motor fuel can be manufac. 
tured per day. 

The plant was constructed on con- 
tract by the Western Supply Com. 
pany. F. C. Hall, general manager of 
The Agua Dulce Company, supervised 
the work in behalf of his company, 
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Flow sheet of vapor cycle of The Aqua Dulce Company plant near Banquette, Texas 
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Production Methods in the Rodessa Field 


Part 2 (Concluded) 
By T. H. GIBBS 


District Engineer, Standard Oil Company of Louisiana 


Wire-Line-Operated Surface- 
Controlled Gas-Lift 


HE latest type of gas-lift to re- 
ceive wide acceptance in the field 

is known as the surface-controlled 
wire-line-operated type. The equipment 
consists of a time-cycle-controlled in- 
termitter, a weight cylinder, a gas- 
turbine-driven wire-line hoist, a wire- 
line long enough to reach the lower 
or operating valve, several unloading 
valves spaced at regular intervals in 
the tubing, and a standing-valve 
placed in the tubing string at the 
packer and immediately below the op- 
erating valve. Gas at the required pres- 
sure is admitted to the annular space 
between the tubing and casing. The 
first unloading valve is opened by forc- 
ing the ball valve from its seat by 
the entry of the weight bar. The valve 
is held open long enough to transfer 
any fluid in the annular space to the 
tubing and then to the surface by 
gas entering the valve. The weight 
bar is passed successively through the 
other unloading valves and the fluid 
transfer and flow cycle repeated. This 
process clears the casing and tubing 
of fluid and provides a reservoir for 
the operating gas in the annular space. 
en the operating valve is reached, 
the weight bar, suspended by the wire 
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A biographical sketch and 
photograph of the author 
can be found on page 37 of 
the May issue of The Petro- 
leum Engineer, in connec- 
tion with Part 1 of this article. 




















line, is placed immediately below the 
operating valve, and the line is clamped 
to the weight-cylinder piston rod on 
the surface. The timing device on the 
intermitter is then set to admit gas to 
the weight cylinder, thus raising the 
weight bar and opening the flow valve 
at regular intervals, the frequency of 
which depends upon the fill-up rate in 
the well. 

At present it is estimated that 30 
percent of the wells in the field produce 
by artificial life. Of this number, 85 
percent produce by gas-lift and 15 per- 
cent by pumping. 

Beam-Actuated Sucker Rod Pumping 

One of the first methods of artificial- 
lift employed in Rodessa was a pump- 
ing unit, installed within the first year 
of the field’s oil-producing life. Sev- 
eral other installations soon followed, 
as the reservoir pressure was declining 
rapidly in the closely drilled areas. As 
strict proration was enforced, however, 


the pressure decline became more grad- 
ual and the flowing and gas-lift periods 
were correspondingly lengthened. At 
the present time approximately 15 per- 
cent of the wells on artificial-lift now 
produce by pumping. Most of the 
beams are driven by gas engines through 
geared reduction units, and use the rot- 
ary-type counterbalance. The gas en- 
gines are divided about equally with 
regard to type, the horizontal single- 
cylinder being somewhat more com- 
mon. The vertical twin-cylinder, 2- 
cycle engine runs a close second in 
choice. The use of multi-cylinder gas 
engines in Rodessa has been limited to 
one type of unit, namely, the air-bal- 
anced unit. The range of capacity of 
the units is slight; most of them are of 
25,000-Ib. polished-rod capacity. The 
single- and twin-cylinder gas engines 
are virtually all of 40-hp. rating, 
whereas the multi-cylinder type aver- 
age 60 hp. 

A few standard rig fronts have been 
placed in service but no performance 
data are available; however, they can- 
not be expected to equal the heavier 
and newer unit pumpers. A type of 
unit employing triple reduction with- 
out a gear box is used on several wells. 
This type employs a V-belt drive for 
the first reduction and the slower speed 
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reductions are accomplished by mul- 
tiple-roller chains. 

Another type unit used in Rodessa, 
offering wide possibilities because of its 
compactness, portability, and lack of 
vibration, is the air-balanced unit. Ow- 
ing to the abovementioned features 
this unit is unsurpassed for testing, the 
outstanding feature being the simplic- 
ity and accuracy of the counterbal- 
ance. 

Sucker rods, contrary to usual expe- 
rience in deep-well pumping, have not 
been the most troublesome and expen- 
sive item. Full strings of 7%-in. rods 
are used by most operators; however, 
in light pumping wells tapered strings 
of 7%-in. and 34-in. rods are used. In 
several heavily loaded wells tapered 
strings of l-in. and 7%-in. rods are 
employed. 

Most rod breaks have occurred in the 
pin, indicating lack of full make-up as 
a contributing cause, assuming the pin 
box shoulders to be properly machined. 
In the choice of rods, regardless of 
make, the same properties are usually 
sought; namely, a steel of great shock 
and fatigue resistance, ductility, tough- 
ness, and resistance to corrosion. 


Sucker Rod Pumps 


The two basic types of rod-actuated 
pumps are used in Rodessa. The use of 
a greater number of rod-insert-type 
pumps is due to a number of factors, 
the foremost being lighter loading of 
rods and surface equipment by use of 
smaller plungers, and reduced repair 
costs, as these pumps can be removed 
for inspection and repair without the 
expense and attendant downtime of a 
tubing job. The insert-type pump is 
further divided into two classes, travel- 
ing plunger and traveling barrel, and 
these classes are about equally popular 
among the operators, despite the fact 
that the reciprocating-barrel pump 
was originally designed to combat sand 
accumulation. 

The choice of pump hold-down is 
also divided about equally between the 
anchor type and the top-lock hold- 
down. 

Large-capacity tubing pumps (the 
type in which the barrel is run as part 
of the tubing string) are used in sev- 
eral wells producing large amounts of 
fluid from relatively high pumping 
levels. 

Most of the pumping wells are 
equipped with 2'4-in., 6.5-lb. exter- 
nal-upset, seamless steel tubing, though 
some variance has been noted in 
grade. Most of the strings are Grade 
“C” but there are a few full strings 
of Grade ‘“‘D”. Some operators are now 
substituting Grade ‘“‘D” for “‘C” in the 
upper portion of the string in an effort 
to combat heavier loading of the tub- 
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ing as pumping levels decrease, occa- 
sioning increased impulse or transfer 
loads. Tubing travel resulting from the 
abovementioned effect has without 
doubt been the greatest obstacle to suc- 
cessful pumping in the field, as both 
casing and tubing have been damaged 
to the point of failure in several wells, 
resulting in several expensive repair 
jobs. 

Salt has been known to clog the face 
of the producing formation and in ex- 
treme cases will partly fill the well 
bore. The deposition is a slow process 
and is thought by some operators to 
result from connate water entering the 
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Fig. 5. A 3-in. plunger-lift 
installation 
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well with the gas and leaving as water 
vapor with the gas, depositing the salt 
crystals as a precipitate. 


Hydraulic Pumping 


The first installation of a hydraulic 
pumping unit in Rodessa was made in 
September, 1938. The test well was 
located on the Texas side of the field 
and produced from the Young-Dees 
zone. The productivity of the well was 
determined to be 130 bbl. of fluid per 
day, of which 30 percent was water. 
The corrosiveness of the water offered 
a serious obstacle. Exhaustive tests now 
being made by the manufacturers and 
operators should prove or disprove the 
suitability of this method of produc- 
tion for wells in Rodessa producing 
water. 


Two installations on the Louisiana 
side of the field in wells of low produc- 
tivity have been successful. Both are 
producing from the Gloyd section, a 





gas-drive reservoir where no wes 
trouble is anticipated. ? 

The method undoubtedly offers wid 
possibilities and has proved practicah, 
€ 
in other fields, but tests now in pro 
ress must va completed before any ro 
nite conclusion can be draw . 
dessa. — 

A brief description of the method 
and equipment used in this type of op. 
eration follows: P 

Equipment necessary for hydraulic 
pumping consists of a pump-and-en. 
gine unit that is lowered into the well 
and a hydraulic power unit installed 
at the surface. The subsurface ypit 
comprises a double-acting reciprocating 
plunger pump directly connected t 
and operated by a fluid engine. This 
unit is run inside the regular producing 
string of tubing, which is equipped 
with a gas anchor at the bottom and, 
seating device for the pump within the 
gas anchor. The pump is run on q 
string of smaller tubing (usually 114. 
in. if the producing string is 21. 
in.), called the power or pressure tub- 
ing. The fluid engine actuating the 
pump is driven by clean oil pumped 
down the power tubing, the exhaust 
being returned to the surface through 
the annular space between the power 
and production tubing strings with the 
oil produced by the well. 

The hydraulic power unit at the sur- 
face supplying the operating fluid under 
pressure consists of a unitized triplex 
power pump adapted for either electric 
or gas-engine drive. The manufacturer 
also supplies a filter system integral 
with the surface unit; however, the 
filter has not been used in Rodessa as 
the oil does not contain an abrasive. 

Actual capacity of the 2'-in. unit 
is 150 bbl. per day. In wells of low 
fluid level or wells that can be pumped- 
off, an orifice-type governing device 
is installed immediately above the 
pump. The governor insures a constant 
rate of flow and thereby prevents rac- 
ing the pump. 

In concluding this discussion of 
methods of artificial-lift, it can be said 
that no doubt there are areas in the 
field that can be produced to economic 
depletion only by pumping, as well as 
areas where gas-lift will be found prac 
ticable in reaching the economic limit. 


Emulsion Treating 


The method used in treating emul. 
sions depends on the volume of fluid to 
be treated. The most popular methods 
are: settling tanks and heat, settling 
tanks and chemical without heat, and 
chemical treatment without the use of 
heat or settling tanks. It is necessary at 
times to combine heat, skimming, and 
chemical methods to meet unusual 
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Fig. 6. Installing a large twin-crank pumping unit 
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problems. Most leases that include wells 
producing from the Young-Dees zone 
are equipped with siphon-drained set- 
tling tanks at the tank battery. The 
inside flume formerly held first place 
in operators’ choice; most newer instal- 
lations are equipped with the outside 
type flume. 

In comparison to the problem en- 
countered in many other fields, treat- 
ing of emulsions in Rodessa has been 
and will probably continue to be an 
easy task. 

Well Servicing 

Well servicing is becoming of in- 
creased importance in production oper- 
ations. The natural decline in the num- 
ber of flowing wells has increased the 
demand for servicing equipment in Ro- 
dessa. 

The relatively great depth of the 
wells necessitates maximum strength 
and speed, whereas wide spacing and 
scattered lease holdings make portabil- 
ity essential. As a result the most efh- 
cient pulling machine unit in Rodessa 
consists of a single-drum winch equip- 
ped with a 5,°;-in. driveshaft, 3 '/-in. 
countershaft and 3,%;-in. jackshaft 
operating at a line speed of 1750 ft. 
per min. in high gear, and having a 
pulling capacity of about 30,000 Ib. in 
the first speed. This unit is powered by 
a 110-hp. gasoline motor driving 
through a three- or four-speed trans- 
mission and a two-speed jackshaft, all 
mounted on a 7-ton truck. (Note: the 
shaft diameters listed are the diameters 
at the point of greatest strain). 


Workover Operations 


_A complete discussion of the history 
ot Rodessa workover operations would 
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entail a lengthy article, so only a brief 
summary of types will be included. 

Many attempts have been made to 
exclude bottom water or edge water 
without appreciable success. The 
squeeze job has been the method most 
often used and in only a few wells has 
it been satisfactory. Apparently the 
permeability of the limestone is not 
great enough to admit the cement. In 
operations actually witnessed, where it 
was first thought that some cement had 
penetrated the formation, checking the 
weight of the cement slurry at the sur- 
face against its probable weight at the 
face of the formation indicated that 
some change in volume resulted from 
squeezing water from the cement slurry 
into the formation. Laboratory tests 
have proved that changes in volume 
as great as 30 percent can result from 
squeezing water from the cement mix- 
ture, depending on the water/cement 
ratio. 

The dump-bailer method of cement- 
ing bottom plugs has also been used in 
the field. This method has been suc- 
cessful only in plugging the entire 
formation when it is desired to pro- 
duce a higher zone. 

Semi-squeeze cementing, or intro- 
duction of the cement into the well 
bore through tubing without use of a 
retainer, reverse circulation being de- 
pended upon to clean the tubing and 
determine the top of the cement plug, 
is preferred by some operators. This 
method includes applications of hy- 
draulic pressure to the cement plug, 
either alone or combined with gas 
pressure after the tubing has been 
raised a safe distance above the top of 
the plug. 


Workover and Acidizing Operations 


The use of acid has played an im- 
portant production role in Rodessa as 
an aid to completion of wells and 
maintenance of production. The range 
of porosity and permeability through- 
out the field is great. It would be im- 
possible to estimate the oil recovered 
as a result of acidizing. All the recov- 
ered oil produced trom acidized welis 
cannot be credited to this operation. 
Recovery rates have been increased 
and profitable operation prolonged, 
and some wells now producing were 
completed as commercial producers 
only after acidizing. 

Acid is used extensively in work- 
over and cleanout operations because 
the drilling mud with which the wells 
were drilled contains large quantities 
of limestone. Use of acid has been 
found to be the simplest and most eco- 
nomical means of breaking the mud 
sheath, as the mud cake is almost im- 
pervious to water after having been 
exposed to the reservoir temperature 
of 189°, 

The customary “Two Pump” oil- 
flush acidizing procedure has been 
altered in order to minimize the load- 
ing of the low-pressure oil-producing 
area in the Gloyd reservoir. The first 
departure from the regular procedure 
consisted merely of introducing gas 
from a high-pressure gas-lift system 
into the oil used to force the acid into 
the formation. Further decline of res- 
ervoir pressure soon prohibited the use 
of oil altogether, as it became neces- 
sary to swab the wells to restore pro- 
duction. Gas injection eliminates the 
use of oil to fill the annular space and 
serves to lighten the small amount of 
oil used to flush the acid. The pressure 
exerted by the gas forces the acid into 
the formation, if force is needed, 
without killing the natural pressure of 
the reservoir as a liquid would tend 
to do. 

No difficulty has been experienced 
in restoring flow in wells treated in 
this manner. 

In addition to the reduction in ex- 
pense resulting from elimination of 
swabbing and its attendant delay in 
normal production, relatively greater 
initial flow has been obtained from the 
wells gas-treated in the above manner 
than from similar wells acid-treated 
in the usual manner, using oil as a 
flushing agent. 

The method is available to any oper- 
ator in the field, and a supply of high- 
pressure gas is not necessary as one 
acid-treating company maintains a 
large-capacity high-pressure portable 
compressor for such work. 

High-pressure gas for gas-lift oper- 
ation may be obtained by compression 

(Continued on Page 40) 
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BUMBpIENG UNITS 


LUFKIN UNITS ARE MANUFACTURED IN LUFKIN, TEXAS, BY 
THE LUFKIN FOUNDRY & MACHINE COMPANY, BRANCHES IN PRINCIPAL OIL CENTERS 
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Fig. 7. Another type of pumping unit used extensively in the Rodessa field. 
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(Continued from Page 37) 


or directly from high-pressure gas 
wells. Compressed gas is employed in 
the most extensive gas-lift system in the 
field. Most operators, because of the 
low price and availability of high- 
pressure gas from an upper gas sand, 
and because of the capital investment 
required to install compressor equip- 
ment, prefer to use gas from gas wells. 

The usefulness of this gas has re- 
sulted in many depleted wells being 
plugged-back and gun-perforated in 
the gas-producing zone. In the past it 
has been necessary to set a cement re- 
tainer and squeeze cement against the 
exposed formation to insure a success- 
ful plug-back. 

Recent plug-back operations have 
been completed at a saving of time 
and expense by use of a cable-con- 
trolled bridging plug. The plug is run 
instead of a perforating gun by one 
of the regular gun-perforator service 
units. When the plug has been lowered 
to the desired depth, a small charge of 
powder in the plug is electrically ig- 
nited by the operator of the service 
unit. The charge fractures an easily 
broken clevis, releasing a spring that 
causes the two-way slips to set and 
expand the packing sleeve. The firing 
also releases the setting head, attached 
to the cable from the plug. Although 
the packing element is synthetic rub- 
ber, cement is usually dumped on top 
of the plug to guard against the dete- 
riorating effect of oil and gas upon the 
packing sleeve. 


Gun-perforating has been extensive- 
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ly employed in completion and work- 
over operation. Its use has not been 
limited to straight gun-perforating of 
a known oil- or gas-producing zone. 
The service has been used in water 
shut-off attempts, both as a means of 
testing and to provide entry into the 
formation for the cement. Shooting 
has been done in open hole when the 
face of the formation was thought to 
be clogged. 

Circulation has been established in 
several stuck strings of casing only 
after gun-perforating in combination 
with acid treatment had been em- 
ployed. 

As operating problems increase, 
doubtless other uses for gun-perforat- 
ing will be found. Only those actually 
employed in this field are here re- 
corded. 


Salt-Water Disposal 


Salt water in the Rodessa field is 
being disposed of by several methods; 
evaporation from surface pits was the 
method first attempted. During the 
winter season it is often necessary to 
aid natural evaporation by applying 
gas flames from jets installed in the 
pits. 

Several operators, anticipating water 
production beyond the capacity of 
evaporating pits, have solved the prob- 
lem by drilling disposal wells and in- 
jecting the water into a sand at me- 
dium depth. Some trouble has been 
experienced in the operation, that 
most often encountered being the 
plugging of the face of the forma- 
tion by minerals precipitated from 


the water. One input well was cj 

by admitting high-pressure Bas to the 
formation and then suddenly releag 
it. The differential pressure thes a 
plied to the face of the sand was a 
ficient to free it of the clogging es. 


rial. The well was sand-pumped before 
Input pres. 


injection was resumed. 
sures range from vacuum to 509 ib 
depending upon the filtering efficiency 
and cleanliness of the injection well, 
Gathering lines are made of an ashe. | 
tos-cement composition of maximum © 
resistance to corrosion. 
Increased Gasoline Recovery Resuy _ 
from Lowering Separator Pressure 
the Use of Vacuum Traps or 
Blowcases 

One operator uses vacuum traps or 
blowcases to transfer oil from the 
separator to stock tanks, thereby re. 
lieving the separator of the pressure 
required for displacement. It is esti. 
mated, based on results of gasoline re. 
covery tests, that a reduction in the 
pressure on the separator from 20 of 
30 Ib. per sq. in. to 5 Ib. per sq. in, | 
has increased the gasoline recovery 
50 to 100 percent. Another means of 
producing more gasoline entails elevat- 
ing the separators; however, the labor 
and material involved, the loss of pro- 
duction during the change, and the 
disadvantage of increasing the back 
pressure on the wells favor the use of 
blowcases. 

The equipment consists of a hori- 
zontal cylindrical tank containing an 
internal float that actuates, through a 
ball-bearing stuffing box, a snap-act- 
ing pilot on the float housing. The 
snap-acting pilot mechanism is so ar- 
ranged that, when the float is in a low 
position, there is no pressure upon the 
diaphragm of the diaphragm-actuated 
spring-controlled three-way valve that 
governs the admission and exhaust of 
the low-pressure residue gas used to 
displace the fluid from the case to the 
stock tanks. 

For controlling the flow of fluid 
draining from the separator to the case 
and also for controlling the discharge 
of oil from the case to the stock tank, 
two swing check valves are used. The 
check valve placed on the line between 
the separator and case allows flow only 
from the separator to the case and 
closes when the pressure is applied 
the case, preventing return of fluid t 
the separator. 

The check valve placed on the dis- 
charge line from the case to the stock 
tank permits the discharge of oil from 
the case into the tanks only when 
pressure is applied to the blowcase | 
The vacuum traps are equipped with 
pop valves to relieve the shells of 
pressure beyond the safe working limit 
of the vessels. 
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INTERNATIONAL HARVESTER 


N ever-increasing numbers, truck 

users are investing in the truck that 
bears the Triple-Diamond mark. They 
are cashing in on the high-quality 
standard maintained for International 
Trucks during thirty-two years of 
truck manufacture ...a quality stand- 
ard of which every man in the Har- 


vester organization is proud. 






Another practical reason for the 
great demand for International Trucks 
is the fact that they are backed by the 
most complete Company-owned truck 
service organization. Whatever your 
own hauling need, the International 
dealer or branch near you has the truck 
for it. Sizes range from 14-ton light- 


delivery trucks to big 6-wheelers. 


INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue 











(INCORPORATED) 


Chicago, Illinois 
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Calculation of Transfer Area in 


Heat Exchangers 


PART 1 


Method of graphical integration using simplified formulae aids 


in more accurate design of tubular exchangers 


Assistant Professor of Chemical Engineering, 


HE basic equation for the rate of 
heat flow from one fluid to an- 
other through the wall of a tube is: 


dq = AUd(T—t) 
in which: 
q = the time rate of heat transfer. 


U= the overall heat transfer coeffi- 
cient. 


A=— the heat transfer surface area. 


T,t =the temperatures on opposite 
sides of the tube at any point. 


d(T—t) is also designated as At, 
or A. 


To determine accurately the surface 
area required in a heat exchanger, it is 
necessary to integrate the equation 


(T—t), 
(T—t), 


The procedure used almost uni- 
versally is to adopt average values for 
U and A: 


q= A Usy. Aav. 


The accuracy of this method is 
doubtful unless the mean values are 
ascertained carefully. Values of U and 
A often vary so much in a given ex- 
changer that the use of arithmetic av- 
erages may result in serious error. Be- 
cause the determination of averages is 
an important part of exchanger de- 
sign, this review and discussion of v2i- 
ous methods of averaging should prove 
valuable to the devign engineer. Par- 
ticular attestion will be given to the 
design of exchangers for heating or 
cooling viscous liquid because the solu- 
tion of this problem is usually the most 
susceptible to error. 
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General Relations Used in Solving 
Heat Transfer Problems 


Using the nomenclature of Mc- 
Adams and Gilliland’, the overall heat 
tronster coefficient fora heat ex- 
changer is the summation of the tube- 
wall, scale, and two fluid-film con- 
conductances, all calculated to a com- 
mon basis that is usually the inside area 
of the tubes. The areas appear as ratios, 





‘By Walker, Lewis, McAdams, and Gilliland, 
Principles of Chemical Engineering, p. 143. Mc- 
— k Company, New York, N. Y. 

1937). 





and so, for the same length of tube 
are equivalent to diameter ratios: 


l U; = ltube + lscale + fo + rj 
= 1/(hA) tube + 1/(HA) scot 
+ 1/(hA),. + 1/(hA), 


a 4 
k Day. h,D, 
4 _D l 


h.D, —_ * (1) 


During the last decade, a great deal 
of successful work has been done in 
correlating heat transfer coefficients 
through fluid-films with the properties 
of the fluid, its mass velocity, and the 
dimensions of the equipment. The cor- 
relations were made in the form of 
power functions of dimensionless 
groups; the Reynolds Number, the 
Nusselt Number, the Prandtl Number, 
and the Grashof Number, which col- 
lectively include all the variables af- 
fecting heat transmission by convec- 
tion. The technique used to obtain data 
for these correlations was to operate 
experimental equipment over very nar- 
row temperature ranges so that the 
error in the arithmetic average tem- 
perature would be slight. The resulting 
correlations aid in a quite accurate pre- 
diction of the fluid-film coefficient of 
heat transfer (h) but h is constant 
only for isothermal or point conditions. 
As the temperature of the fluid must 
change as it passes through an ex- 
changer the correct solution of a prob- 
lem must depend upon the accuracy 
of selecting the temperature or tem- 
peratures upon which h is based. 

Nature of Fluid. Film coefficients 
of gases change their values quite 
slowly with variations in temperature. 
It is sufficiently accurate usually to 
evaluate h at the arithmetic average 
of the temperatures of the gas enter- 
ing and leaving the exchanger. . 

When both inside and outside film 
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FIRST TIME ON 
WORKOVER JOBS, TOO 


T costs more to pump water than to pump 

oil... and getting rid of the water is an 
expensive nuisance, too. That’s why a good 
workover job pays for itself in no time. But be 
sure to hit the hole the first time . . . by using 
the right cement . . . “Starcor’. 


‘Starcor’ gives you a free-flowing slurry . . . 





low viscosity means easier to pump. And a 
‘Starcor’ slurry stays liquid till the job is done, 
then gets hard fast. Results: scorés of workover 


PVT PEI Ia 


jobs successfully completed with ‘Starcor’ . . . 
without a cement failure. 


Use ‘Starcor’* for squeeze jobs, 





and for deep wells, high temperatures. 


and extra sulphate resistance . . . TWO PORTLAND CEMENTS — 
‘Incor™* for wells of moderate depth BOTH MADE FOR OIL WELLS 
and low temperatures . . . Lone Star 


for work above-g . Porth: e- : 
work above-ground. Portland ce nner pvamcon’— tor deep wells, high 


temperatures, extra sulphate resist- 
ance. 


ments, all—each the quality leader 
in its own field. Backed by Lone Star’s 
quality record for over a quarter 


century. *Reg. U.S. Pat. Off. USE ‘INCOR’—for wells of moderate 


depth, and low temperatures. 


. 
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END == DISTANCE ALONG EXCHANGER ~+ 


HOT 
END 








coefficients are constant or nearly con- 
stant, the correct temperature differ- 
ence to apply to both parallel and 
counterflow equipment is the logarith- 
mic mean: 
io A, 
AY. =- 


2.3 log [2+]. . . (2) 





Nore: The logarithm to the base 10 


may be converted, as here, to base e 
by multiplying by 2.3. 


Non-viscous liquids such as water, 


naphtha, and some organic solvents 
also show a change in film coefficient 
values as the temperature varies. In 
the absence of boiling, however, h will 


Fig. | 





SN ieee 
not change materially, An 4 
tion that is generally Satisfactory ; 
to assume that values of h and U. . 
directly (are linear) with the kul 
temperature. On this assumption Gl 
burn’ has derived the important rel. 
tion that the true mean value f 
(UA) is the logarithmic mean betw, 

the values at the terminal remaperseel 
of the equipment: } 


PProxim,. 


(U,A,) eae (U,A,) 
2 
2.3 log Les " 
U,A, 
Viscous liquids often Present a more 
complicated problem in averaging, a 
the film coefficient value increases di. 
rectly as temperature increases at , 
rate dependent upon the inverse-power 
function of viscosity. In general, the 
greater the magnitude of the Viscosity, 
the more rapidly will the film coeff. 


cient change per unit of temperature 
change. 


( UA) mean 


Typical Cases for Viscous Liquids 


There are three* important cases in- 
volving viscous liquids to be con- 
sidered: 

(1) Counterflow heat exchangers 

having viscous liquids on both 
sides of the tubes. 


(Continued on Page 48) 





*To preserve clarity and coherence, the case 
of multi-pass heat exchangers has been omitted. 

2Colburn, A.P. Ind. Eng. Chem., 25, 873, 
(1933). 





Note: All units 


A = area of heat transfer surface, 
sq. ft. 
a, b = specific exponential constants 
for liquid to be heated. 
C = heat capacity, B.t.u./lb., °F. 
D = diameter, ft. 
G = mass velocity, lb./hr-sq. ft. 
= Ve. 
h = film coefficient of heat trans- 
fer, B.t.u./hr-sq. ft., °F. 
k= thermal conductivity, 
B.t.u./hr-sq. ft., °F., ft. 
L = thickness of tube-wall, ft. 
N = heated length of tube, ft. 
q = rate of heat flow, B.t.u./hr. 
r = summation of thermal resist- 
ance: 
iD , DB , D; 
kD. ' bD, h.D, 
Re = Reynold’s Number = 
GOV, 


b U 





(dimensionless ) . 





Nomenclature 


are based on English units unless otherwise designated. 


t temperature of liquid to be 
heated, °F. 

T = temperature of heating me- 
dium, °F. 

U = overall coefficient of heat 
transfer, B.t.u./hr-sq. ft., °F. 

V = average linear velocity of 
liquid, ft. per hr. 

W = weight rate of flow of liquid, 
lb. per hr. 

w = weight rate of flow of liquid 
per tube, lb. per hr. 


Greek Letters 


a, B = specific constants for simpli- 


fied codrdinates of Fig. 4. 
\ = temperature difference, 
(T —t), Fahrenheit degrees. 
y == specific constant from equa- 
tion in (h) and (). 
u = viscosity of liquid, lb./hr-fc. 
2.42 % viscosity in centi- 
poises. 


1,2 = properties of liquid at en- 


p = density of liquid, lb./cu. ft. 


Subscripts 


trance temperature, and out- 
let temperature, respectively. 
f = properties of liquid-film, taken 
at avg. of tube-wall and 
liquid temperatures, 
_ te +t 
t; —— 
= quantities based on inside area 
of tubes. 
o = quantities based on outside 
area of tubes. 
tb = quantities in zone of turbu- 
lent flow. 


tr = quantities-in zone of transit- 
ional flow. 

vi = quantities in zone of viscous 
flow. 

w = properties of liquid at wall 
temperature. 





—— 
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that do much to speed construction are—long 
lengths — straightness — perfect roundness — 
uniform wall thickness — low-carbon welda- 
bility— ductility for easy bending —an electric 
resistance weld that tests stronger than the 
pipe wall itself. 

Thousands of miles of Republic Electric 
Weld Line Pipe installed here and abroad tes- 
tify to the ability of this universally-accepted 
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‘ 





line pipe to meet every test of construction 
and service. 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 


UNION DRAWN STEEL DIVISION ee 
BERGER MANUFACTURING DIVISION == 
NILES STEEL PRODUCTS DIVISION di bias 
TRUSCON STEEL COMPANY 
STEEL AND TUBES, INC. 
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PARALLEL FLOW 


7oLD SIDE on 


INLET (A) 


END *+DISTANCE ALONG EXCHANGER 


Fig. 2 





ae 

Case (3) is more involved, Heat 
are frequently employed using pt 
constant temperature, or water heated 
within fairly narrow temperaty 
limits. As the steam or water film = 
efficient is much higher than that ‘ 
the viscous liquid inside the tubes and 
does not change greatly, an average 
value of h, may be selected and mea 
as a constant. Equation (1) then re. 
duces to: 





1 /U; —= I (tube wall + scale + outside film) 


+ 1/h, * & ~~ ws « (1a) 


Under the conditions of Case (3), 
U; is not linear with either t or A. Fig, 
3 shows the qualitative variation of hy, 
Uj, and ‘A over the length of the ap- 
paratus and for all ranges of flow rates. 
Colburn solves a problem involving 
Case (3) by using a temperature cor. 
rection [the derivation of which js 
similar to that of Equation (3) ] added 
to t}. The use of Equation (3) for de- 
signing viscous-oil heaters indicates too 
large an area. The application of Col- 
OUTLET burn’s correction may lead to the use 

ENO of an area slightly smaller than is re- 
quired. 








(Continued from Page 44) 


(2) Parallel-flow exchangers hav- 
ing viscous liquids on both sides 
of the tubes. 


(3) Heaters or coolers having a 
viscous liquid inside the tubes 
and steam or water outside the 
tubes. 


Colburn? concludes that often cases 
(1) and (2) result in an overall heat 
transfer coefficient varying almost di- 
rectly with temperature or tempera- 
ture difference, although this is not 
true of the individual film coefficients. 
Figs. 1 and 2 illustrate this qualita- 
tively. The graphs of the film coeffi- 
cients plotted against A taken pro- 
gressively along the exchanger are 
curves. The curves representing the 
two films are approximately symmetri- 
cal opposites. When added according to 
Equation (1) they result in an expres- 
sion for U versus A that is either a 
straight line or a curve having a slight 
“§” shape. As Equation (3) was de- 
rived on the assumption of a linear re- 
lation between U and A, it is appli- 
cable to these two cases. 





frre rrrrrrrrer 


Fig. 3 
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Eprror’s Note: The concluding in- 
a stallment of this discussion will be 
published in an early issue. 





HEATER OR COOLER 
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INSTALLMENT No. 24 
INDEX TO TABLES* 





I. 





Title of Table Index No. Page Issue 
Conversion factors P 066.000 249 Oct. 
Flange bolt and gasket sizes (sheet 1) P 094.111.2 57 Apr. 
Flange bolt and gasket sizes (sheet 2) P 094.111.2 63 Apr. 
Diameter of wire of various gauges P 094.14 133 June (1938) 
Belt speed (sheet 2) P 094.603.1 145 Nov. 
Lubricants for roller-type bearings P 094.710 59 May 
Piston speed, ft. per hr. (sheet 1) P 094.805 59 Apr. 
Piston speed, ft. per hr. (sheet 2) P 094.805 55 May 
— fuel gas consumption P 094.818.11 63 Mar. 

Capacity of burner orifices, cu. ft. per hour, sp. gr. of gas .55 (sheet 1) P 094.818.1 65 June (1939) | 

Capacity of burner orifices, cu. ft. per hour, sp. gr. of gas .55 (sheet 2) P 094.818.111 61 June (1939) } 
Current taken by electric motors P 094.839 129 Sept. 
Theoretical capacity of reciprocating pumps (sheet 3) P 094.865.1 83 July 
Specific gravity corresponding to A.P.I. gravity (sheet 1) P 213.1 57 June (1939) 
Pressure drop (lb. per sq. in. per 1000 ft.) in water lines 421.4 59 June (1939) 
Capacity of wide drum of large A.P.I. standard sand reel, ft. of line 422.143.152 57 May 
Dimensional specifications of cable drilling tool joints 424.22 107 Aug. 
Weight of A.P.I. standard drill pipe 425.215 61 Mar. 
Capacity of mud pit, cu. ft. per in. depth (sheet 1) P 425.218.21 61 May 
Capacity of mud pit, cu. ft. per in. depth (sheet 2) 425.218.21 63 May 


Pp 
P 
P 
P 
P 
P 
Weight and displacement of 2¥%g-in. drill pipe P 425.240.237 127 Sept. 
Weight and displacement of 4'/2-in. drill pipe P 425.240.450 123 June (1938) 
Weight and displacement of 5 ; cin. drill pipe P 425.240.556 127 June (1938) 
Weight and displacement of 6%g-in. drill pipe P 425.240.662 111 Aug. 
Weight and displacement of 7%-in. and 8¥%-in. drill pipe P 425.240.787 115 Aug. 
Clearance between tool joints and wall of well P 425.294.252 139 Nov. 

Pp 

P 

Pp 

Pp 

Pp 


Composition and properties of cement slurries 144.1 57 Mar. 

Total upward pressure between drill pipe and casing (sheet 3) P 448.425 129 June (1938) 
Total upward pressure between drill pipe and casing (sheet 4) P 448.425 79 July 

Total upward pressure between casings (sheet 1) P 448.430 131 Sept. 

Total upward pressure between casings (sheet 2) P 448.430 123 Sept. 

Total upward pressure between casings (sheet 3) P 448.430 143 Novy. 
Total upward pressure between casings (sheet 4) P 448.430 71 Jan. 

Total upward pressure between tubing and casing (sheet 1) P 448.456 77 Jan. 

Total upward pressure between tubing and casing (sheet 2) P 448.456 79 Jan. 

Total upward pressure between tubing and casing (sheet 3) P 448.456 85 Feb. 

Total upward pressure between tubing and casing (sheet 4) P 448.456 89 Feb. 
Horsepower required to compress natural gas (sheet 1) P 515.5 131 June (1938) 
Horsepower required to compress natural gas (sheet 2) P 515.5 87 Feb. 

Energy required to lift fluid (sheet 1) P 519.5 81 July 
Energy required to lift fluid (sheet 2) P 519.5 121 Sept. 
Energy required to lift fluid (sheet 3) P 519.5 137 Nov. 
Velocity of flow through 11/4-in. tubing P $33.300.125 125 Sept. 
Velocity of flow through 1!2-in. tubing P 533.300.15 117 Aug. 
Velocity of flow through 4-in. tubing P 533.300.4 135 June (1938) 
Volume of liquid contained in tubing strings, gal. and bbl. P 535.131 55 June (1939) 
Pressure of input water at sand face (sheet 2) P 538.066 61 Apr. 
Pressure drop per mile of 8-in. pipe line, oil of 30° A.P.I. P 615.108.30 125 June (1938) 
Pressure drop per mile of 10-in. pipe line, oil of 30° A.P.I. P 615.110.30 109 Aug. 
Temperature-specific gravity multipliers, Weymouth’s formula (sheet A) P 621.100.1 245 Oct. 
Diameter-length multipliers, Weymouth’s formula (sheet B) P 621.100.1 141 Nov. 
Capacity of bolted tanks (sheet 2) P 644.200.1 113 Aug. 
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Title of Table 
Capacity of bolted tanks 
Natural gas flow—critical velocity, ratio of specific heats, specific yolume, etc. 
Volatility of hydrocarbons relative to that of n-butane 
Fugacity/pressure ratio 
Specific gravity of sulphuric acid solutions 
Equilibrium constants (K-values) of n-butane 
Equilibrium constants (K-values) of iso-butane 
Equilibrium constants (K-values of n-pentane 
Equilibrium constants (K-values) of iso-pentane 





INDEX TO ADVERTISERS 


American Rolling Mill Company 

American Rolling Mill Company 

American Rolling Mill Company 

American Steel & Wire Company 

Baker Oil Tools, Inc. 

Baker Oil Tools, Inc. 

! Baker Oil Tools, Inc. 

; Bethlehem Steel Corporation 

Bethlehem Steel Corporation 

| Bethlehem Steel Corporation 

Broderick & Bascom Rope Company 

Broderick & Bascom Rope Company 

i Chapman Valve Manufacturing Company 

i Chapman Valve Manufacturing Company 

| Chapman Valve Manufacturing Company 

Climax Molybdenum Company 

Climax Molybdenum Company 

Climax Molybdenum Company 

C. Lee Cook Manufacturing Company 

Crane Company 

Diamond Chain and Manufacturing Company 
Diamond Chain and Manufacturing Company 

Fluid Packed Pump Company 

Gilmore Wire Rope Division of Jones & Laughlin Steel Corporation 
Gilmore Wire Rope Division of Jones & Laughlin Steel Corporation 
Hanlon-Buchanan, Inc. 

Hanlon-Buchanan, Inc. 

Harrisburg Steel Company 

Harrisburg Steel Company 

Hyatt Bearings Division, General Motors Corporation 
Hyatt Bearings Division, General Motors Corporation 
Hyatt Bearings Division, General Motors Corporation 
Hyatt Bearings Division, General Motors Corporation 
International Harvester Company 

Larkin Packer Company 

Larkin Packer Company 

Layne & Bowler Company 

Linde Air Products Company 

Linde Air Products Company 

Lunkenheimer Company 

Lunkenheimer Company 

Lunkenheimer Company 

Lunkenheimer Company 

' MacClatchie Manufacturing Co. 

Macwhyte Company 

Merla Tool Company 

Mission Manufacturing Company 

Patterson-Ballagh Corporation 

Petroleum Rectifying Company 

Petroleum Rectifying Company 

Reed Roller Bit Company 

Reed Roller Bit Company 

















Index No. Page 

(sheet 3) P 644.200.1 119 
(sheet 1) P 681. 63 
See ,.-* 59 

P 721.010.09 55 

.....(sheet 2) P 725.113.2 119 
‘ P 771.214.740 81 

P 771.214.745 73 

P 771.214.750 247 

-P 771.214.755 75 





5 LETS ANS. SEALTAAE INES AIA ee mo 


Page 

(sheet 3) 120 
(sheet 2) 124 
(sheet B) 142 
a 
(sheet 3) 130 
(sheet 4) 80 
(sheet 3) 86 
(sheet 3) 138 
(sheet 1) 78 
— 

--128 

- 58 

60 

(sheet 1) 58 
(sheet 1) 64 
(sheet 2) 122 
140 

(sheet 1) 62 
(sheet 1) 60 
(sheet 1) 58 
136 

(sheet 2) 56 
(sheet 1) 82 
(sheet 3) 144 
. 62 

..248 

. 22 

56 

(sheet 1) 66 
-126 

58 

60 

(sheet 2) 62 
(sheet 2) 114 
(sheet 2) 62 
56 

118 

110 

(sheet A) 246 
(sheet 2) 120 
SEE, 
64 

(sheet 2) 64 
(sheet 4) 72 
112 

(sheet 2) 88 
(sheet 3) 84 
(sheet 2) 80 
(sheet 1) 132 
76 

124 


IN TABLES 


Issue 

Aug. 

Sept. 
Nov. 

Aug. 
June, 1938 
July 

Feb. 

Nov. 

Jan. 

June, 1939 
June, 1938 
May 

Mar. 

Apr. 
June, 1939 
Sept. 
Nov. 

May 

Apr. 
June, 1939 
June, 1938 
May 

July 

Nov. 

Mar. 

Oct. 

Feb. 

Apr. 
June, 1939 
Sept. 

Mar. 

May 
June, 1939 
Aug. 

Apr. 
June, 1939 
Aug. 

Aug. 

Oct. 

Sept. 

Jan. 

Mar. 

Apr. 

Jan. 

Aug. 

Feb. 

July 

Jan. 

June, 1938 
Jan. 

June, 1938 


Issue 

Aug. 

June (1939) 
Mar. 

Apr. 

Sept. 

Feb. 

Jan. 


Oct. 
Jan. 


*This index of the second twelve installments is now complete. A complete index of all tables included in installments 1 to 12 was 
published in the May, 1938, issue. The initial index of the third twelve installments will appear in next month’s issue. 


Backing 

Table No. 
P 644.200.1 
P 448.430 
P 621.100.1 
P 425.240.787 
P 448.425 
P 448.425 
P 448.456 
P 519.5 
P 448.456 
P 421.4 
P 425.240.556 
P 422.143.152 
P 712.1 
P 094.111.2 

P 681.3 
P 519.5 
P 425.294.252 
P 425.218.21 
P 094.805 
P 213.1 
P 533.300.4 
P 094.805 
P 519.5 
P 448.430 
P 425.215 

P 771.214.750 
P 771.214.740 
P 721.010.09 
P 094.818.111 
P 553.300.125 
P 444.1 

P 094.710 

P 094.818.111 
P 644.200.1 
P 538.066 

P 535.131 
P 553.300.15 
P 615.110.30 
P 621.100.1 
P 725.113.2 

P 771.214.745 
P 094.818.11 
P 094.111.2 

P 448.430 

P 425.240.662 
P 515.5 

P 094.865.1 

P 448.456 

P 515.5 

P 771.214.755 
P 425.240.450 














(sheet 4) 90 Feb. P 448.456 

South Chester Tube Company (sheet 1) 132 Sept. P 448.430 
South Chester Tube Company (sheet 2) 64 May P 425.218.21 
Spang & Company 108 Aug. P 424.22 
Staynew Filter Corporation 126 June, 1938 P 615.108.30 
Staynew Filter Corporation 250 Oct. P 066.000 
Thermoid Company 128 Sept. P 425.240.237 

| Westinghouse Electric & Mfg. Company 134 June, 1938 P 094.14 
Westinghouse Electric & Mfg. Company 130 Sept. P 094.839 

| Westinghouse Electric & Mfg. Company (sheet 2) 146 Nov. P 094.603.1 
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A Decimal System for Classifying Data 


Pertaining to the Petroleum Industry 
Part 6 


By LESTER C. UREN 


Professor of Petroleum Engineering, University of California, Berkeley, California 


964A. Marketing customs and practices. 
3 Price determination. 
ll Influence of crude production and storage on market 
price. 
2 Competitive conditions. 
E Marketing combines. 
965. Sales districts: regional markets. (Subdivide as under 
100.) 
966. Industrial markets: consuming industries and their market- 


ing customs. 
The automotive industries. 
The transportation industries. 
Railroads. 
Shipping industry. 
Public utilities. 
Mines and quarries. 
Manufacturing industries. 
Building and structural industries. 
Domestic consumption of petroleum products. 
Influence of general industrial activity and development 
ment on the oil industry. 
Other data on the industrial markets for petroleum prod- 
ucts. 
967. Influence of competition with substitute products on pe- 
troleum markets. 
Coal. 
Benzol. 
Alcohol. 
Shale oil products. 
Vegetable oil products. 
Synthetic hydrocarbon products. 
P Hydro-electric power. 
969. Other data on marketing of petroleum products. 
970. Conservation of petroleum resources. 
971. Our dwindling reserves and necessity for conservation. 
972. Internationa! aspects of the petroleum industry: competi- 
tion for future reserves. 
A War-time needs and uses for petroleum and petroleum 
products. 
973. Government withdrawal legislation and petroleum land re- 
serves, 
974. Conservation in petroleum and natural gas production. 
Ai Through exclusion of water from oil-producing forma- 
tions. 
Through conservation of gas pressure in oil-producing 
formations. 
3 Voluntary unit operation of oil fields as a conservation 
measure. 
4 Voluntary proration and other forms of production con- 
trol as a conservation measure. (See also under 986.) 
Conservation through avoidance of underground losses 
and by improvement in production methods. 
975. Conservation in petroleum and natural gas storage and 
transportation 
976. Conservation in petroleum refining. 
77. Conservation in petroleum and natural gas utilization. 
978. Petroleum and natural gas fire losses and methods of con- 
servation through fire prevention. 
a Municipal and underwriters’ regulations on use of ex- 
plosive and inflammable petroleum products. 
979, Other data on consumption and conservation of petroleum 
resources. 
980. Legislation and government regulation of the petroleum and 
related industries. 
981. Laws of various countries and civil jurisdiction pertaining 
to the petroleum and related industries. (Subdivide as 
under 100.) 
A Laws of the United States. 
112 Laws of Mexico. 
113 Laws of Canada, etc. 
982. Taxation of the petroleum and related industries. 
A Income taxes. 
z Corporation taxes. 
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987. 
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990. 

991. 
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992. 


Property taxes. 
Sales taxes. 
Import and export taxes. 
Social security taxes. 
Corporation laws. 
Laws governing incorporation and activities of oil and 
gas companies. 
Laws governing sale of oil company securities. 
Rulings of Security Exchange Commission. 
Laws governing land ownership and titles. 
The U. S. Placer Land Law. 

Mineral land locations under the Placer Law. 

Mineral land patents under the Placer Law. 
The U. S. Mineral Land Leasing Law. 

Prospecting permits under the Leasing Law. 

Leasing provisions of the Mineral Land Leasing Law. 

a royalties and bonuses under the Leasing 

aw. 

Government inspection and regulation under the Leas- 

ing Law. 

Laws governing acquisition of land from private owners. 

Laws governing transfer of title in fee. 

Laws governing leasing practices. 

Laws governing reparation for damage to other owners. 
Laws governing right of entry and eminent domain. 
Riparian rights. 

Labor legislation. 
Employers’ liability laws. 
Industrial welfare legislation. 

Laws governing working time. 

Child labor laws. 

Laws governing working conditions. 

Minimum wage laws. 

Compulsory collective bargaining laws. 

Anti-strike legislation. 

Compulsory arbitration of industrial disputes. 
Immigration laws and their effect on the petroleum and 
related industries. 

Social security legislation. 
Conservation laws. 
Water exclusion laws. 
Gas wastage prohibition laws. 
Government inspection laws and regulations. 
Laws governing protection of overlying noncommercial 
oil sands. 
Laws governing production control in the oil and gas 
industries. 
Proration laws and regulations. 
Transportation and storage laws and regulations. 
Pipe line common-carrier laws. 
Laws governing shipment and storage of inflammable 
and explosive substances. 
Interstate commerce laws and regulations. 
State commission laws and regulations. (Subdivide as 
under 111.) 
Laws governing illegal transport of oil: Connally “hot 
oil” law, etc. 
Laws governing marketing practices. 
Anti-trust laws. 
Public utility regulation. (In the natural gas industry.) 
Laws governing sales contracts. 
Laws governing responsibility of agents. 
Other laws pertaining to the petroleum and related in- 
dustries. 
War time regulation of the petroleum industry by Gov- 
ernment. 
Other data on economic phases of the petroleum and related 
industries. 
History, progress, and development of the petroleum and 
related industries. 
Early historical references. 
Future of the petroleum and related industries. 
Transportation as an economic element in the petroleum 
and related industries. 


























- Attention!... USERS OF TABLES 


HIS issue of THE PETROLEUM ENGINEER 
completes the second year of the Continuous 
Tables. The overwhelming reception accorded this 
feature by thousands of our readers has more than 
justified our belief that there was and is a need for 
this type of data among workers in the industry— 


practical and technical men alike. 


The guiding purpose throughout has been to de- 
sign tables to save time and effort for the tech- 
nician and to assist the practical field or plant 
worker to solve problems commonly encountered 
in routine work. Necessarily, the tables have had 
to cover a variety of subjects in order to meet the 
needs of those engaged in the various branches of 
the industry served by THE PETROLEUM ENGI- 
NEER. How the scope of the tables has been varied 


is indicated by the following summary of tables 


thus far published: 


Classification No. of 


No. Subject Tables 
900. to 099. General 23 
200. to 299. Physical and Chemical Properties 6 


400. to 499. Development of Deposits 
410. Well spacing | 


420. Drilling methods 27 
430. Casing wells 8 
440. Exclusion of water and gas 14 
500. to 599. Production of oil 
510. Extraction of oil from wells 8 
530. Methods of stimulating production 18 
540. Gathering and treating 2 
600. to 699. Transportation, storage 
610. Transportation of oil 10 
620. Natural gas transmission 2 
640. Oil storage 5 
680. Gauging and metering natural gas | 
700. to 799. Oil refineries and refinery practice 
706. Corrosion of refinery equipment | 
710. Types of refineries | 
720. Refinery processes 6 
750. Specific products 5 
770. Condensation of vapors 9 
Total 147 


94 


This issue marks also the concluding installment 
of the Dewey Decimal System as modified and ex. 
tended for the petroleum industry by L. C. Uren, 
professor of petroleum engineering at the Univer- 
sity of California. It has been gratifying to learn 
of the hundreds of individuals and oil companies 
who are rearranging their files in accordance with 
this system as presented in these pages and to know 
that THE PETROLEUM ENGINEER has been in- 
strumental in making this valuable reference tool 


available to its readers. 


As an indication of the manner in which THE 
PETROLEUM ENGINEER will continue to serve 
the industry as “A Magazine of Methods for Oper- 
ating Men” A COMPREHENSIVE SUBJECT IN- 
DEX ARRANGED ALPHABETICALLY WILL 
BE PUBLISHED TO SUPPLEMENT AND IN- 
CREASE THE VALUE OF THE DECIMAL SYS.- 
TEM. This index will enable the man in the field 
or others not familiar with all the subdivisions of 
the system to find readily the particular subject de- 
sired. The index is being compiled by Professor 
Uren and will be published in convenient form in 


an early installment of The Continuous Tables. 


Finally, it is planned to continue publication of 
the tables indefinitely, so long as there exists a de- 
mand among readers sufficient to justify such pub- 
lication. The timeliness and usefulness of the tables 
is gauged by our knowledge of what the man in 
the field wants. You, as a reader, can aid mate- 
rially in making the tables even more valuable by 
indicating to the Editors your ideas and needs con- 
cerning The Continuous Tables. Your suggestions 


are invited. 
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With this LARKIN GUIDE 
SHOE there’s always a clear 
track ahead, for no obstruc- 
tion in the well can frac- 
ture it! 


Larkin Genuine Bakelite Guide 
Shoes — scientifically engineered — 
will be there to the bottom, whole 
and undamaged. Their Guides of 
Fabric Base Bakelite (obtainable 
only in Larkin Equipment), are so 
tough and strong that they posi- 
tively cannot be fractured or broken 
by collision or contact with any 
obstruction in the hole... Fabric 

Bakelite has a tensile 

strength of 7200 lbs., com- 


pared with 500 lbs. for concrete; and a 
compressive strength of 36,000 lbs., as 
against 3000 lbs. for concrete. Yet Bake- 
lite is very light—only half the weight of 


: 
' 
; 
i 


Give her the throttle- 
CLEAR 
TRACK 
AHEAD! 








Fig. 411 


LARKIN PACKER COMPANY, INC. 


concrete—hence is much 
more easily circulated out 
of the hole after being pul- 
verized by the drill. 


The Steel part of Larkin 
Bakelite Guide Shoes is 


made from .60 carbon steel 


billets, having 77,000 Ibs. | 
tensile strength. Hob cut | 
threads guarantee perfec- | 
tion as to pitch and taper. | 
Each shoe is beveled for | 


welding. Shoes can be | 


threaded with any casing 


thread, including Hydril, 


Spang Extreme Line, or | 
the new Round (Drill Pipe | 


Form) Thread. 


For an ideal cementing combination, use | 
Larkin Bakelite Guide Shoes in conjunc- | 
tion with one or two Larkin Bakelite Float 
Collars. You'll like it! 


At All Supply Stores 


Export Office: 30 Rockefeller Plaza, New York 
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SPECIFIC GRAVITY’ CORRESPONDING TO A.P.I. GRAVITY 
— | 
plus decimal parts of a degree 
Whole oo fae - sempre me ———— Sa 
A.P.I. | 
| 0 a 2 3 | 4 5 6 7 8 9 

10 | 1.0000 | .9993 9986 .9979 | .9972 .9965 .9958 9951 9944 .9937 
11 .9930 . 9923 .9916 . 9909 . 9902 .9895 . 9888 988 1 9874 9868 
12 | .9861 . 9854 9847 | .9840 | .9833 . 9826 .9829 .9813 9806 .9799 
13 | .9792 | .9786 9779 9772 | .9765 .9759 .9752 .9745 9738 9732 
14 | 9725 9718 9712 9705 | .9698 9692 9685 9679 9672 9665 
15 9659 9652 9646 | .9639 9632 9626 9619 9613 9606 9600 
16 9593 9587 9580 | .9574 9567 9561 9554 9548 9541 9535 
17 .9529 .9522 .9516 .9509 .9503 9497 .9490 9484 .9478 .9471 
18 | - 9465 .9459 | .9452 .9446 .9440 .9433 .9427 9421 .9415 .9408 
19 | .9402  .9396 | .9390 9383. 93779871 9365 | .9358 9352 9346 
20 | 9340 | .9334 | .9328 | .9321 9315 | .9309 9303 | .9297 9291 9285 
21 .9279 .9273 | .9267 . 9260 .9254 .9248 9242 . 9236 9230 9224 
22 .9218 .9212 . 9206 .9200 9194 .9188 9182 .9176 9170 9165 
23 9159 9153 9147 9141 9135 9129 9123 9117 9111 9106 
24 .9100 9094 .9088 . 9082 9076 9071 9065 9059 9053 .9047 
25 .9042 9036 .9030 .9024 9018 9013 .9007 9001 . 8996 . 8990 
26 | .8984 | .8978 | .8973 . 8967 .8961 . 8956 .8959 .8944 . 8939 . 8933 
27 | .8927 | .8922 8916 | .8911 . 8905 .8899 . 8894 . 8888 8883 8877 
28 | 8871 8866 | .8860 | .8855 | .8849 | .8844 | .8838 | .8833 8827 8822 
29 | .8816 8811 . 8805 . 8800 8794 .8789 .8783 .8778 .8772 .8767 
30 . 8762 | 8756 | .8751 | .8745 | .8740 | .8735 .8729 . 8724 8718 8713 
31 | .8708 | .8702 .8697 | .8692 | 8686 8681 . 8676 . 8670 8665 . 8660 
32 | .8654 | .8649 .8644 | .8639 8633 8628 8623 8618 8612 8607 
33 | 8602 .8597 .8591 | .8586 8581 8576 8571 .8565 8560 .8555 
34 .8550 | .8545 .8540 | .8534 | .8529 8524 8519 .8514 . 8509 .8504 
35 . 8498 .8493 .8488 .8483 8478 8473 8468 8463 8458 8453 
36 .8448 |: 8443 . 8438 .8433 .8428 8423 S418 8413 8408 8403 
37 . 8398 . 8393 .8388 . 8383 8378 8373 8368 8363 8358 8353 
38 . 8348 . 8343 . 8338 . 8333 8328 8324 8319 8314 8309 8304 
39 . 8299 .8294 | .8289 8285 8280 .8275 8270 8265 8260 8256 
40 .8251 .8246 8241 8236 8232 5227 8222 8217 8212 8298 
41 8203 .8198 | .8193 | .8189 8184 8179 8174 8170 8165 8160 
42 .8156 | .8151 .8146 .8142 .8137 .8132 8128 8123 S118 8114 
43 .8109 .8104 .8100 .8095 . 8090 8086 . 8081 8076 8072 8067 
44 .8063 . 8058 . 8054 . 8049 8044 8040 8035 8031 8026 8022 
45 | .8017 | .8012 . 8008 8003 .7999 7994 7990 7985 7981 7976 
46 | - 7972 | .7967 . 7963 . 7958 7954 .7949 . 7945 7941 7936 7932 
47 | .7927 .7923 | .7918 | .7914 7909 7905 .7901 7896 7892 7887 
48 | .7883 .7879 | .7874 .7870 7865 7861 7857 7852 7848 7844 
49 | .7839 7835 | 7831 . 7826 . 7822 7818 7813 7809 7805 7800 
5O | .7796 7792 7788 .7783 .7779 7775 7770 7766 7762 7758 
51 . 1753 7749 | .7745 7741 | .7736 7732 7728 7724 7720 7715 
52 7711 .7707 . 7703 7699 7694 . 7690 7686 7682 7678 7674 
53 .7669 | .7665 . 7661 . 7657 7653 7649 7645 7640 7636 7632 
54 .7628 | .7624 . 7620 7616 7612 . 7608 7603 7599 7595 7591 
55 .7587 | .7583 | .7579 .7575 7571 . 7567 7563 7559 7555 7551 
56 | .7547 7543 . 7539 7535 7531 .7527 7523 7519 7515 7511 
57 | .7507 . 7503 . 7499 7495 7491 7487 7483 7479 7475 7471 
58 . 7467 7463 7459 .7455 7451 7447 7443 7440 7436 7432 
59 7428 .7424 . 7420 7416 7412 7408 7405 7401 7397 7393 
60 . 7389 . 7385 7381 7377 7374 7370 7366 7362 7358 7354 
61 .7351 | .7347 7343 7339 .7335 7332 . 7328 7324 7320 7316 
62 . 7313 7309 . 7305 7301 7298 . 7294 7290 7286 7283 7279 
63 .7275 7271 . 7268 7264 7260 . 7256 7253 7249 7245 7242 
64 . 7238 .7234 .7230 7227 7223 .7219 7216 7212 7208 7205 
65 7201 | .7197 .7194 .7190 7186 7183 7179 7175 7172 7168 
6 .7165 .7161 .7157 .7154 7150 7146 7143 7139 7136 7132 
67 .7128 .7125 7121 7118 7114 7111 7107 7103 7100 7096 
6S | .7093 . 7089 . 7086 . 7082 .7079 .7075 7071 . 7068 7064 7061 
9 . 7057 . 7054 . 7050 7047 7043 . 7040 7036 7033 7029 7026 
70 . 7022 | .7019 7015 7012 . 7008 } : 7005 | .7001 .6998 6995 |. 6991 

'The specific gravity corresponding to an A.P.I. gravity of 32.7 degrees, for example, will be found on line “32” in 

column “.7” 
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IN INDUSTRIAL PIPING 


ET’S not kid ourselves about how 
easy it is to banish the costly 
nuisance of corrosion from process 
piping. It’sa common menace—yet far 
from simple. Theanswersto corrosion 
problems are at no man’s finger tips. 
But Crane’s new book—‘“‘Combat- 
ing Corrosion in Industrial Process 
Piping’’—is chock-full of the kind of 
information that’s important to know 
in dealing with corrosive effects in pip- 
ing. It’s the most useful and depend- 
able collection of facts on the subject 
ever assembled. Its pages reflect the 
scientific knowledge, the elaborate 


CRANE 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS 


58 


field and laboratory research, and the 
experience that are essential to prac- 
tical solutions to corrosion problems. 

To the valve user who digs deep for 
the facts about corrosion, this tech- 
nical treatise brings valuable aid. Yet 
to every man concerned with piping 
—technician or not, it bears signifi- 
cant evidence of the thoroughness of 
Crane’s efforts to help you in fighting 
corrosion. 

And more than that! Because the 
same research and experience guide 
the manufacturing of Crane valves, 
here is assurance that they are de- 


signed witha knowledge of corrosion 
far beyond the simple relations of 
piping metals and corrosive fluids— 
that Crane-Quality in piping materials 
represents the finest developments of 
alloys for each specific application. 


Let Crane help you combat corro- 
sion successfully in your lines. In the 
facts of “Combating Corrosion in 
Industrial Process Piping,” in Crane’s 
84-year experience, and in the broad 
Crane line of alloy valves and fittings, 
lies your best assurance of depend- 
able flow control at reasonable cost. 
Consult your Crane Representative. 


CRANE CO., GENERAL OFFICES 
836 S. MICHIGAN AVE., CHICAGO 


VALVES 
PLUMBING © HEATING © PUMPS 


FITTINGS © PIPE 


IN ALL MARKETS 
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PRESSURE DROP? (LB. PER SQ. !N. PER 1000 FEET) IN WATER? LINES 





Rate of flow, 
bbl. per hr 
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Pipe diameter, 
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Rate of flow, 


gal. per min. 


“I 
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21 


28 
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~ 
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or 


87.5 
105 
122.5 
140 


157. 


or 


262.5 
280 
297. 
315 
332.5 


aor 


350 
367.5 
385 
402. 
420 


ou 








‘For used pipe add 25%. 


Additional allowance must be made for ells, tees, and other fittings. 


“For brine, multiply by the specific gravity for a close approximation. 
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‘HLEHEM SUCKER RODS 
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veERrY factor in the production of Bethlehem 

Sucker Rods is carefully calculated to make 
them stand up, to materially reduce down time 
and do a good job in cutting lifting costs. 


It takes more than good steel to make a 
sucker rod. Quality in the steel, the right com- 
bination of properties, plus correct treatment 
and proper care in manufacture, are all part of 
the story in making Bethlehem Sucker Rods. 


Metallurgists call the alloy content in Beth- 
lehem Sucker Rods “balanced.” It is so ad- 
justed that the combination of physical proper- 
ties responsible for their enviable service record 
is obtained without resorting to the more 
drastic forms of heat treatment. 


Bethlehem’s fifty years of experience in mak- 
ing fine steels and intimate knowledge of mod- 
ern oil-field requirements are fully utilized in 
producing sucker rods of the highest quality. 
Bethlehem Sucker Rods are being used by large 
operators and independents alike in some of the 
country’s toughest pumping jobs. They are 
reducing lifting costs in every major oil field. 


BETHLEHEM STEEL COMPANY. 


F i { | \ 
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“NO MATTER WHERE. _ 


YOU'LL FIND HYATTS THERE! 


é: 
Pe 





Thousands upon thousands of Hyatt Roller 
Bearings are in operation in all kinds of drill- 
ing machinery and many more are used in all 
other types of oil field equipment—engines, 
pumps, pumping units, etc.—Hyatts are every- 
where! Designed and built to withstand the 


strains of punishing loads and speeds, to save 
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@ GUMBO BUSTER ROTARY DRIVE TRANSMIS- 
SION, another American Well & Prospecting Com- 
pany product made more dependable with Hyatt 
Roller Bearings. Above, transmission hooked up 
to drilling rig. Opposite, transmission with cover 
removed. The Bridgeport Machine Company is the 


distributor. 


on power and maintenance, Hyatts are the 
preferred bearings for this service. If you are 
contemplating new equipment, look for Hyatt 
Roller Bearings and their freedom from bearing 
wear and care. Hyatt Bearings Division, General 
Motors Sales Corporation, Harrison, New Jersey; 


Chicago, Pittsburgh, Detroit and San Francisco. 
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Chapman 








tron Body, Bronze Mounted, 
Double Disc, Parallel Seat, 
Gate Valve. 400 pounds 
working pressure for Oil, 
Water or Gas. 


os i “3 


FOR Of LanoG AS 


The efficiency of any piping system is primarily 
dependent upon the valves which control its 
functions. Chapman Iron Valves have an es- 
tablished reputation for long life and trouble- 
free service in oil and gas lines, based upon 
rigid adherence to predetermined standards in 
every detail of manufacture. These valves are 
available in all types and sizes, and every valve 
is backed by the Chapman guarantee. For 
maximum service and economy standardize on 
Chapman. 


~ 
\e 





Tur Cuapman Vatve 


MANUFACTURING COMPANY 
INDIAN ORCHARD, MASS. 
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HARRISBURG 
COUPLINGS 


.»ePrecision Cut for Perfect Fit 








When couplings fail, 
leakage, waste and costly 
interruption of service 
must result. But in preci- 
sion-made Harrisburg 
Couplings, progressive pe- 
troleum engineers secure 
unusual protection. These 
sturdy seamless units are 
forged individually from 
solid billets of special steel 
...machined by an exclu- 
sive process pioneered by 
Harrisburg. Their strip- 
proof threads are unsur- 
passed for uniform accu- 
racy of form, height, angle 
and lead. 
Equally durable and 
economical in service are 
Harrisburg’s famous alloy and carbon steels, seamless 
steel cylinders, liquefiers and pump liners, hollow and 
drop forgings, pipe flanges, and pipe coils and bends. 


HARRISBURG 
STEEL CORPORATION 


RARERIGCGRBURG © PENNSYLVANIA 
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A Field Balance for 
Weighing Pipe to Determine 


Rate of Corrosion 


A 10-ft. length of lead 
or flow line can be 





weighed in the field to 
a degree of accuracy 
comparable to that of 
the laboratory analyti- 


cal balance 


By T. H. MARSHALL, Acting Head, 
Chemical Engineering Department 


and 


D. CHADS, Research Assistant, 
Chemical Engineering Department, University of Kansas 


HE Chemical Engineering De- 
partment of the University of 
Kansas, cooperating with the Kansas 


State Board of Health and the pro- 





‘This report represents work of the Chemical 
Engineering Department, Engineering Experiment 
Station, of the University of Kansas, in coopera- 


tion with the Kansas State Board of Health. 
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was born at Lakefield, Ontario, Can- 
eda, 24 years ago—Attended High 
School in Lakefield and Medicine 
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has been research assistant, Chem- 
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ducers of crude petroleum in Kansas, is 
making a study of oil-field-brine cor- 
rosion. Boyce has recommended sub- 
surface disposal, i.e., the return of oil- 
field brine to geological formations 
that normally contain mineralized 
water.” Brine-disposal wells in some 
localities have become plugged. Chemi- 
cal analyses of samples from the 
plugged wells show products of super- 
saturation and products of reaction be- 
tween the metal pipe and brine. Taylor, 
Wilhelm, and Holliman report the 
products of corrosion to be 75 percent 
of the solids found in plugged disposal 
wells.* Corrosion reduces metal thick- 
ness and shortens the life of disposal 
wells. 


Corrosion has been a subject of re- 
search for many years. A review of the 
literature reveals the following charac- 
teristics common to this research: first, 
almost all investigations have been 
made in a laboratory; second, small 
specimens have been employed; third, 
field conditions have been simulated; 
fourth, the number of variables has 
been kept to a minimum; fifth, the 
laboratory balance has been the one 
scientific instrument common to all 


2Boyce, Earnest, The Disposal of Brine from 
Oil Drilling and Petroleum Operations, Journal 
of the American Water Works Association, Vol. 
29, No. 3, March, 1937. 


‘Taylor, S. S., Wilhelm, C. V., and Holliman, 
W.C., Typical Oil-Field Brine-Conditioning Sys- 
tems: Preparing Brine for Sub-Surface Injection. 
A cooperative report between the Bureau of 
Mines and the Kansas State Board of Health. (To 
be published in 1939.) 


P 206.31 
P 597. 
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Institute of Chemical Engineers. 




















corrosion studies; sixth, laboratory re- 
sults, although comparable, do not ex- 
plain nor compare with field corrosion 
rates. Field conditions cannot be dupli- 
cated in a laboratory, and all variables 
will affect the rate of corrosion. Cor- 
rosion specimens have, as a general rule, 
been selected for convenience and their 
total mass has been limited by the ac- 
curacy of the analytical balance avail- 
able; therefore the balance has been the 
limiting factor in most corrosion 
studies. 


Realizing the advantages of con- 
ducting a corrosion experiment under 
actual field conditions and employing 
specimens assembled in lead and brine 
lines, the writers sought to determine 
the feasibility of designing and con- 
structing a balance to weigh accurately 
large test sections of pipe. The features 
deemed desirable for such an instru- 
ment were: accuracy comparable to 
that of an analytical balance; rugged- 
ness, or sufficient strength to support 
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entire sections of 2-in. or 3-in. standard 


pipe, and portability, or ease of separa- 
tion into parts convenient for trans- 
porting in a motor car. An instrument 
to meet these specification has been 
designed, constructed, and tested for 
accuracy. It has been used for the last 
three months to study the rates of cor- 
rosion of 10-ft. test sections installed 
in lead and brine lines. At present five 
test sections provided with suitable by- 
passes have been installed by interested 
producers. 

The assembled view of this balance is 
shown in Fig. 1. There are four essen- 
tial parts, namely, a supporting tripod, 
beam assembly, sample suspension sling, 
and suspension device for the weights. 
The ratio of the balance beam is five to 
one, i.e., the measured distance from 
the fulcrum knife edge to the specimen 
knife edge is one-fifth the measured 
distance from the fulcrum knife edge 
to the weight knife edge. The beam 
when balanced perfectly will come to 
rest or a measured equidistance swing 
of the pointer may be read in a man- 
ner similar to the technique employed 
for weighing by analytical balance. 

The supporting tripod, Fig. 2, con- 
sits of a head plate, three legs, three 
tie rods, and a horizontal arm. A 17-in. 
head plate in the form of an equilateral 
triangle, Fig. 3, was cut from ;';-in. 
mild steel. A 1-in. standard coupling 
was welded to each corner at an angle 
of 15 deg. Three legs made from 1-in. 
standard pipe threaded into the head 
plate couplings support the balance. 
Each leg is made of two short sections 
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Fig. |. The balance assembled 
et 
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threaded into a coupling. The 
plate of the tripod is 5 ft. above the 
base elevation when assembled. Tie rods 
supported by hooks 1 in. above the base = 
of each leg insure rigidity of the tri. 
pod. The horizontal tripod arm was 
constructed of two short sections of 
l-in. pipe coupled together and Sup- 
ported by a coupling welded to the 
horizontal head plate. This arm sup. 
ports the beam-arresting device and 
pointer scale. 

The assembled beam is shown in Fig 
4. This assembly includes the beam, 
knife edges, toggle-type hangers, 
pointer scale, and beam-arresting de. 
vice. The beam, Fig. 5, 60 in. long 





















































TABLE | 

WEIGHING OF STANDARD SECTION 
3 — 
| Date | | | Relative | Corrected* 

No. | | | Time Temp., | Pressure, | wt., relative 

| Month | Day | | °F. em. Hg | grams | wt., grams 

| | } 
1 | Oct. | 14 | 2:30 p.m. 88 | 73.68 |C+70.7800\C+70.7832 
2 | Oct. | 14 | 3:30 p.m. 7 73.68 |C+70.7850|C +70.7857 
3 | Oct. | 25 9:00 a. m. 86 73.76 |C+70.8000}C +70.8007 
4 | Oct. | 26 1:30 p. m. 83 73.83 |C+70.8000/C +70.8007 
5 Oct. 26 3:30 p. m. 85 73.81 \C +-70.7500|C +70.7507 
6 Nov. 24 |11:30 a. m. 72 ees i}C +70.8000)C +70.8007 
7 | Nov. 24 |12noon | 72 iC +70.7950|C +70.7957 
8 | Nov. 24 | 100p.m.| 79 ...... |C+70.8000}C+70.8007 
9 Jan. | 12 2:30 p. m.| 86 73.74 PBs gen nen +70.8207 
10 Jan. 16 4:00 p. m.| 80 73.64 Ic +70.8300)C +70.8307 
| = . ee 

C=a constant weight factor common to each weighing. 

*Fractional weight corrections applied. 
Fig. 2. Tripod 
{ f+ oe 
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LUNKENHEIMER SERVES 


THE OIL INDUSTRY 






with a Complete Line for Steam, 


Water, Air, Gasoline and Oil Service 





Fig. 1878 





; 350 Ib. S.P. : 
| i 1000-P Fig. 16-P Reena Glahe Fig. 1720 Fig. 1730 
Fig. . 300 Ib. S.P. Plug Type 600 Ib. S.P. 3000 Ib. W.0.G. 
150 Ib. S.P. Plug Type Bronze ‘‘Renewo”" Steel Globe Steel Needle Valve 


; 


All-Iron ‘‘Ferrenewo"’ 


Heme FV 00N)\))) | |  *S 





Fig. 1640 Fig. 7 
- 768 
ag 150 Ib. S.P. a aa 
Fig. 2125 Single Wedge Disc ns A Single Wedge Disc Fig. 1881 
125 Ib. S.P. Bronze Gate - Bronze Gate 350 Ib. S.P. 
Double Wedge Disc Single Wedge Disc 
Bronze Gate Bronze Gate 





. : ns 7 
cantaiialll Fig. 1880 ‘4 
~ i - Fig. 179 350 Ib. S.P. j 
a: 8 _ ° Bronze Regrinding 
125 Ib. S.P. Swi Check 
“ae Iron Body Swing Check ne Vane 
~~ Fig. 1123 
ESTABLISHED 18662 125 Ib. S.P. 
Fig. 1869-B6 THE LUNKENHEIMERC? Iron Body Globe 
350 Ib. S.P. — "QUALITY" 
Fig. 1938-D2 Steel Gate CINCINNATI, OHIO. U.S.A. Fig. 1430 
300 Ib. S.P. BOSTON PHILADELPHIA 125 Ib. S.P. 
Steel Gate EXPORT DEPT 318-322 HUDSON ST. NEW YORK Iron Body Gate 


CARRIED IN STOCK BY LUNKENHEIMER DISTRIBUTORS 
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made by analytical weights. The to 
ps 


: ‘ ghts serve a5 ex. 
cellent surfaces upon whi 


the small weights. A suitable han 

constructed of a rod bent into 3 “a 
at the top and welded to a flat disk 
at the bottom serves as a Support for 
the slotted weights. This weight han e 
| is hooked to the rear toggle-hange 


of the large brass wei 


a re a 








[| hook. 


The balance is readily assembled in 
the following manner. The tripod js 
set up and the head plate leveled. The 
balance rest and scale are then bolted 


























































te 


and 4 in. wide, was cut from an Al- 
leghany metal bar and varies in height 
from 1 in. at each end to 2 in. in the 
fulcrum section. The knife edges, Fig. 
6, were made from Swedish steel, and 
wedged, Fig. 7, into the Alleghany 
metal beam. All knife edges lie in the 
same horizontal plane, and have honed 
finishes. Toggle-type hangers, Fig. 8, 
serve as knife-edge rests at the three 
suspension points. The fulcrum toggle 
hanger has a rod welded to it so that 
it may be bolted to the head plate. 
Supporting hooks were welded to the 
other toggle hangers. The balance 
pointer, one end of which is threaded, 
fits into a drilled and tapped hole in the 
long end of the balance beam. The 
beam-arresting device limits the verti- 
cal angle through which the beam may 
swing. The pointer scale is suspended 
behind the pointer. The arresting de- 
vice and pointer scale are adjustable 
and suspended from the tripod arm. 

The sample pipe specimen is sus- 
pended from the front toggle-hanger 
hook by means of a sling constructed 
of two rings, four hook-and-eye rods, 
and two clamps. The clamps may be se- 
curely bolted around the circumference 
of the pipe. Rods attached to the clamp 
bolts lead to a common set of rings. 
The top ring is placed over the front 
balance hook. A sling of this type is 
not as convenient as a cable or chain 
sling but it can be cleaned readily and 
has proved to be very satisfactory. All 
Alleghany metal parts of the balance 
are heat-polished. The other metal parts 
with the exception of the tripod are 
nickel-plated. 

Three sets of weights are necessary. 
The specimen is first roughly counter- 
balanced by large weights. These 


70 


Fig. 3. Head plate 





to the horizontal tripod arm. The rear 
end of the assembled beam is placed 
through the balance-arresting device 
and the fulcrum hanger bolted to the 
head plate. The protecting corks are 
removed from the knife edges and the 
pointer set in place. The previously 
cleaned specimen, clamps and suspen- 


PBB BPP PPP 


weights are made of brass, have smooth 
surfaces, and are slotted. The inter- 
mediate weights have a range of 100 
to 1000 grams. The final balance is 


PIPPI P_I_— IPP PIPPI a a gp 


Fig. 4. Assembled beam 
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|ENERAL POWER 
INITS ...-.- - for 


ot Weather 
Proof! 





RILLING PUMPING — GENERATING 


















f 





OIL FIELD SPECIAL 


A single unit with heavy-duty four-speed trans- 




















Radiators especially designed for stationary 


% mission. Popular for drilling. work, Tanks are all brass, with copper core. 
Use one engine, as shown, for : 
1,000-foot wells. Dual for 2,000- Frontal cooling area has 684 sq. in. of exposed 
foot wells. Well mounted on , 
cathe wiles qua teers core. Cooling system has water capacity of ten 
skids. 





gallons. 





General Power units have been establishing out- 
standing records for economical operation on sta- 
tionary power installations. Records show that with 
ordinary maintenance these units give 4,000 to 
6,000 hours service before an overhaul is required. 
Then the regular Ford engine exchange plan puts 


G SERIES a factory conditioned engine back in the unit. 
With outboard bearings for general . , 7 
power applications. Has large clutch. Complete units include new truck type engine, 
Floor space, 27” wide, 6142” . ° 
Soh Skee: Gail alin, ap double fan belts, 6-blade 20-inch aluminum fan, spe- 


cial designed heavy-duty radiator for industrial use. 
Oil bath air cleaner, starter, 17-plate battery. Gaso- 
line carburetor, gasoline pump. Natural gas units 
include flyball governor, combination carburetor, 
valve box, gasometer type regulator. 


There are seven units in the General line with one 

engine. 

neral Power Units using Ford 60, 85 and 95 h.p. and Lincoln-Zephyr engines 
are available in Single, Dual or Multiple belt driven units. 


Write, Wire or Phone 


GENERAL POWER, Inc. 


QUAPAW, OKLAHOMA PHONE 64 






































Fig. 6. Knife edges. Fulcrum No. 3 
(top); Points Nos. | and 2 (below) 
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Fig. 7. Detail of wedging 
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sion rods attached, is hung on the front 
balance hook. The weight holder is 
hung on the rear hook and sufficient 
weights added to balance the beam 
roughly. The beam is then adjusted by 
placing a spirit level on the top sur- 
face of the beam near the fulcrum. 
This section of the top is parallel to 
the base of the beam and the plane of 
the knife edges and consequently is 
horizontal. 

The beam rest is adjusted for an 
equidistant swing. While the beam is 
horizontal the pointer scale is adjusted 
to read zero. The balance adjustment 
is checked and routine weighing pro- 
cedure then followed. In the field, 
weighings are made inside any avail- 
able building, and every necessary pre- 
caution is taken to insure accuracy. 

For testing the balance a standard 
section of 3-in. pipe was cleaned and 
a number of weighings made. No dif- 
ficulty was encountered in balancing 
the beam on a quiet day in the open or 
at any time in the laboratory. Accurate 
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Fig. 8. Toggle-type hangers 
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weighings can be made only when the 
surrounding air is calm. Small particles 
of dust settling on the pipe, moisture 
in the air precipitating on the pipe, and 
the vibration of operating pumps have 
been found to affect weighings seri- 
ously. For convenience, and to minim- 
ize installation cost, 10-ft. test sections 
provided with suitable bypasses have 
been selected for field installations. To 


conform with field practice, a 10-ft, 
section was adopted for calibration 
work in the laboratory. This section of 
pipe was cleaned and the outside given 
a coat of aluminum paint. A special 
method has been developed for clean- 
ing the inside and outside of all test 
sections, and is applied to this so-called 


standard section as well as all field test § 


sections before weighings are made. 





Date __ 
No. Time 
Month | Day 


Normal humidity 


L | Get. 
2 | Oct. 
3 | Oct. 
4 | Nov. 


| 2:30 p. 
| 9:00 a. 
} 1:30 p. 
}11:30 a. 


Humidity above normal 


| Dec. 1 {10:30 a. m.| 
| Dec. 1 | 8:30 a.m. 
| Dee. 2 {11:30 a. m. 
| Dec. 3 9:30 a. m. 
Dec. 3 :30 a. m. 
| Dee. 3 
| Dee. | 
| Dec. 7 


| 9:30 a. m. 
730 a. m. 


ONO WOW — 


| 
:30 a. m.| 
' 
| 


| 


TABLE 2 
EFFECT OF HUMIDITY ON WEIGHT OF STANDARD SECTION 


Temp., 





| 
Relative | Corrected* 
Pressure, wt., | relative 
em. Hg grams | wt., grams 


'C+70.780 
'C+70.800 
'C+70.800 
'C+70.800 


| 


\C+71.5459 
\C +71.7559 
\C+71.4109 
C+72.2726 
C+72.3026 
C+72.2926 
|\C+71.6609 
iC +71.6359 


——— 





C=a constant weight facto 
*Fractional weight corrections applied. 





r common to each weighing. 
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“Oilw 
can be 
availat 
prime 

Polis! 
Peak 
Over 
Strok 


\ 





for One of the Oil 
Country’s Most Pop- 
ular Pumping Units 





The widely used “Oilwell” No. 10 Pumping 
Unit now becomes the “Oilwell” SC-10, giv- 
ing you these additional features: 


1. Higher samson post. 
@ «Stronger walking beam. 
Be Heavier sub-base. 


4.New-type pitman with a roller bearing 
and a self-lubricated knuckle-joint at the 
top and a self-aligning spherical roller 
bearing at the bottom. The crank pin 
may be moved from one crank hole to 
another without disconnecting any part 
of the pitman assembly. 


5. New-style crank with counterweight 
(optional ) which clears the derrick floor. 


@. Choice of arc-type, straight-lift hanger or 
a new, oilbath, rubber-cushioned, link 
hanger. 


7 «Optional “V” attachment with roller- 

aoe o bearing pull-rod strap for pumping a 

, SS second well; also a special crank-pin 

VILWELL' SC-10 nl bearing housing with roller-bearing clevis 
PUMPING UNIT for pumping a third well. 


aaa = k for complete specifications and prices. 
Oilwell SC-10 Pumping Unit with short base. Universal slide rails at the samson post As fe p p fi p 
can be furnished for electric-motor drive. Straight and L-shaped extended-bases are also 


available, both with remote brake control and universal slide rails for a wide selection of / 
prime movers. 


/ 
Polished Rod Load Capacity (A.P.I.) sects (pounds) 10,000 
Peak Torque Capacity at 20 s.p.m. (A.P.I.)... OliL WELL SUPPLY COMPANY 
Over-all Gear Ratio Branch Stores in all Oil Fields 
Stroke Lengths . 


Subsidiary of United States Steel Corporation 


OILWELL 








To simplify the design of this bal- 
ance no counterweight device was in- 
cluded to compensate for the beam 
ratio; therefore, the weight necessary 
to balance the beam and suspended 
sample accurately is a relative weight. 
The difference between any two rela- 
tive weights over a definite interval of 
time multiplied by five is the actual 
weight difference. Data observed in a 
series of weighings of a standard 10-ft. 
section of pipe have been tabulated in 
Table 1. These data show that consist- 
ent weights may be determined. All 
measurements recorded in tabulated 
form were made in the chemical engi- 
neering department’s unit operations 
laboratory. Conditions in such a labora- 
tory are not consistently favorable, as 
often moisture from an open evapora- 
tor will cause a change in the humidity 
of the air. The effect of varying hu- 
midity is shown in Table 2, as open 
evaporators were operating continu- 
ously from December Ist to Decem- 
ber 7th. 

In the study of corrosion the balance 
is used to determine the difference in 
weight over a period of time. To prove 
the accuracy to which the field bal- 
ance may determine small differences in 
weight, analytical weights were placed 
in the pipe and a series of experimental 
weighings made to determine the per- 
centage accuracy of weight differences. 
This experiment was conducted by 
adding 20, 50, 100, and 200 grams to 
the pipe. The results of this experi- 
ment are tabulated in Table 3. The 
percentage error is small. Field results 
are showing losses ranging from 20 to 
500 grams per month, which is com- 
parable to the laboratory experimental 
range. 

In comparing the accuracy of bal- 
ances it is necessary to consider the 
number of significant figures observed 
in a weight determination. On the an- 
alytical balance most research workers 
read six significant figures. The results 
tabulated here were measured for a 
sample pipe, the mass of which ex- 
ceeded 30,000 grams. All weighings 
were made to the nearest five milli- 
grams; therefore, the total number of 
significant figures is eight. Granting 
that the five-milligram weight is an 
estimate, there remain seven signifi- 
cant figures for consideration. 

This balance has been designed, con- 
structed, and tested and is being used 
to study corrosion of lead and brine 
pipe lines. The project is being con- 
ducted as a field study so that it is not 
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necessary to simulate conditions; actual 
specimens serve as samples; the results 
have been favorable, and when sufh- 
cient data have been collected, a report 
of the study will be made. 

The writers wish to acknowledge the 


assistance of the Oil Field Waste Dis. 
posal Section of the Kansas State Board 


of Health, the producers of cry 
troleum codperating in the insta 


de pe- 


the University of Kansas. 
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i llation 
of test sections, and Fowler Shops of 















TABLE 3a 
PERCENTAGE ERROR 
Orig. wt., Final wt., Difference, Difference Percentage 
grams grams grams x5 error 
20 grams added ae 
70. 5807 74.5463 3.9656 19.8280 86 
71.1759 75.1421 3.9662 19.8310 85 
71.1759 75.1447 3.9688 19.8440 78 
71.6359 75.6007 3.9648 19.8240 88 
70.8007 74.7651 3.9644 19.8220 89 
70.9257 74.8889 3.9632 19.8160 92 
TABLE 3b 
PERCENTAGE ERROR 

Orig. wt., Final wt., Difference, Difference Percentage 

grams grams grams x5 error 
50 grams added ; 
71.1459 81.1059 10.0400 50. 200 42 
70.8007 80.7833 9 9826 49 S13 40 
70.8007 80.7831 9 9824 49 S12 38 
70.9257 SO. 8847 9.9590 49.795 4] 
71.1579 81.1457 9. 9880 19 840 36 
70. 5807 80.5391 9 9584 49.792 42 
72.2926 82.2532 9 9606 19 803 40 
71.3059 81.2659 9 9600 49 800 38 








Orig. wt., 
grams 


— 


‘inal wt., 
grams 


100 grams added 


—— = 


70.7757 
70.6557 
70.9057 
70.7407 
70.6457 
70.7757 


70.8007 


90.7085 
90.6095 
90.8263 
90.7705 
90.5657 
90.7385 
90.7515 


TABLE 3c 
PERCENTAGE ERROR 


Difference, 
grams 


19.9328 
19.9538 
19.9206 
19.9298 
19.9200 
19.9628 
19.9508 


Difference 
x5 


99 664 
99.769 
99 603 
99 649 
99 600 
99 814 
99.754 


Percentage 
error 


44 
33 
40 
35 
40 
19 
25 











Orig. wt., 
grams 


Final wt., 
grams 


200 grams added 


70.7757 
70.8007 
70.6757 
70.7457 
70.8257 
70.8007 
70.6957 
70.8007 


110.6763 
110.7049 
110.5841 
110.6743 
110.7337 
110.7229 
110.6037 
110.7285 


TABLE 3d 
PERCENTAGE ERROR 


Difference, 
grams 


39.9006 
39.9042 
39.9084 
39.9286 
39.9080 
39 .9222 
39. 9080 
39.9278 


Difference 


XO 


199.503 
199.521 

199.542 
199.643 
199.540 
199.611 

199.540 
199.639 


Percentage 
error 
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TOUGH JOBS | 


IL men in increasing numbers agree that 

NATIONAL Seamless is “tops” for tough jobs. 
And this means wherever holes are unusually deep, 
pressures abnormally high, and strata particularly 
hard to penetrate—NATIONAL Seamless Drill Pipe, 
Casing, and Tubing are first choice. This prefer- 
ence has been hard-earned. 

Records on file tell how Nationat Seamless 
Drill Pipe produces thousands of feet of hole in the 
world’s deepest wells with smooth, dependable 
performance .. . how NATIONAL Seamless Casing 
withstands terrific subterranean pressures . . . how 
NATIONAL Seamless Tubing’s fatigue and wear- 
resisting characteristics protect profits when the 
well goes on the pump. 

No wonder oil men breathe easier when their 
investments are guarded by NaTIoNAL Seamless. 
For Nationat Seamless means “Walls Without 











Welds”—pierced from a solid billet of highest- 
quality steel. In Nationat Seamless there is no 
line of potential weakness—each tube is a perfectly 
formed steel cylinder, with full wall strength at 
every point. 


If you are not already using NATIONAL Seamless 
Drill Pipe, Casing, and Tubing, call in a repre- 
sentative of National Tube and get first-hand a 
full picture of the advantages of standardizing on 
NATIONAL Seamless for the complete well job. 
Send for Bulletin No. 15. 


me ene 


NATIONAL SEAMLESS means pierced from 
solid billets of the finest quality steel. Only 
sound and flawless steel can be used for pierc- 
ing, since any existing defects cannot be covered 
up in this process. A thorough system of inspec- 
tions and tests at every stage in production 
gives you double assurance that each length of 
National Seamless will display the same uni- 
form wall strength, dimensional accuracy, and 
uniformity in all physical properties. 


NATIONAL TUBE COMPANY 


PITTSESEURGCH, FA. 





United States Steel Products Company, New York, Export Distributors 
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Diesel Engine Performance Improved 
by Better Exhaust Design 
By ORVILLE ADAMS 


OOD theory and sound practice 

dictate a simple and accessible 
exhaust system for the Diesel engine. 
The necessary adjuncts are flexible ex- 
haust connections or expansion joints 
to absorb the strain impesed by expan- 
sion and vibration. Silencers are added 
to insure noiseless operation. Exhaust 
pits may be used to provide for addi- 
tional expansion and silencing, and the 
design and construction of these pits 
is very important. Whether two- or 
four-stroke cycle engines are being 
considered, the engineering of the ex- 
haust system requires consideration of 
the basic theory of Diesel engine oper- 
ation and the application of lessons 
learned from established practice. 


The four-cycle engine has a positive 
and definite means of forcing the old 
gases from the cylinder through the 
exhaust valve and into the exhaust 
manifold and pit as a result of the 
movement of the piston on its regular 
exhaust stroke, as is well understood. 
It is taken for granted that the ex- 
haustion is complete and satisfactory 
even under adverse conditions, owing 
to this positive action of the piston. It 
has been found, however, that the re- 
sistance to the outward flow of the 
gases is excessive if the exhaust pipe is 
small, if there are many bends in the 
pipe, or if the exhaust passage is exces- 
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sively long. The result is that the en- 
gine loses power and the temperature 
exceeds the maximum satisfactory op- 
erating temperature. 


Back Pressure Defined 


This resistance to the flow of exhaust 
gases is usually termed “back-pres- 
sure”. Whatever its cause, it appreci- 
ably reduces the normal output of the 
engine for a given fuel consumption. 
Other attendant evils are obvious upon 
analysis. 

In the theoretical Diesel cycle as rep- 
resented by Fig. 1, the exhaust and suc- 
tion are indicated by lines. The air is 
drawn into the cylinder along the line 
E-A, then compressed adiabatically 
along the line A-B. At B, or along the 
line B-C, fuel is injected, which is then 
ignited by the heat of compression. 
Combustion ensues at such a rate that 
the heat is absorbed by the air or lib- 
erated at the rate required to maintain 
constant pressure during the early part 
of the stroke B-C, the combustion of 
the fuel being completed at C. There- 
after the expansion of the gases is an 
adiabatic process from C to D. At D, 
the exhaust valve opens, the gas is re- 
leased, and the pressure of the spent 
gases decreases. In this case, it is as- 
sumed that no differential pressure is 
required to discharge the old gases nor 
to draw in a fresh charge. In actual 
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O one could be better qualified to 

help you get real performance 
out of wire lines than the American 
Tiger Brand Wire Line Engineers. 
These men know exactly what punish- 
ment rotary lines have to take in drill- 
ing. Putting the right type of lines 
where they will do the most good is no 
trick to them, because they spend 
most of their time doing just that. 
_ The result: You get the most prac- 
tical wire lines—and what’s more you 
get them in a hurry since complete 
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stocks are available throughout the 
oil fields. You get wire lines that will 
give you a full dollar’s worth of per- 
formance for every dollar of cost. 

Be sure to take full advantage of 
the wide experience of these engineers. 
They can help you out of many a tight 
spot, with just the kind of service you 
need. American Tiger Brand Wire 
Lines are made in all constructions 
and grades—every one just as high in 
quality and technically sound as the 
men who represent them. 


Cleveland, Chicago and New York 


San Francisco 
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AMERICAN STEEL & WIRE COMPANY 
COLUMBIA STEEL COMPANY 


United States Steel Products Company, New York, Export Distributors 
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pressure magnified 
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practice, however, a differential pres- 
sure is required to force the gases to 
flow from the high-pressure area to the 
low-pressure area, and the exhaust 
stroke produces the pressure within the 
cylinder that is needed to force the 
old gases from the cylinder against 
atmospheric pressure. Conversely the 
suction stroke must reduce the pres- 
sure in the cylinder slightly below at- 
mospheric pressure in order to cause a 
charge of fresh air to flow into the 
cylinder. Fig. 2 shows the effect of 
this “pumping cycle” formed by the 
exhaust and the intake or suction 
stroke as a counter-clockwise line, in- 
dicating negative work. Negative work 
is work done on the gas by the piston, 
and offsets part of the positive work of 
the cycle indicated in Fig. 1. This is 
plainly seen from the equation for 
work from Fig. 1. 
v= Pe (Vv. aa Vp) 1 
PeVe — PaVa PoVn — PaYa 
y— 1 y—l 

This equation shows that the larger 
the values of (v.—v)) and (pa—pa) 
the more work is done per stroke. 
Now, va and vy), are fixed when the 
engine size and clearance are selected 
by the designer, and p, is the atmos- 
pheric pressure or suction pressure. It 
naturally follows that to produce more 
work per stroke, v, or pa or both must 
be increased, but the efficiency must 
be considered. 

Referring again to Fig. 2, the area 
of the “pumping cycle” may be re- 
duced by reducing the resistance to 
flow of either the intake air or the ex- 
haust or both. This reduction is usually 
accomplished by the use of larger pipe, 
fewer bends or turns, turns of longer 
radius, and shorter inlet and exhaust 
systems, and by keeping the air filter 
and the muffler and exhaust passages 
clean, all of which are effective means 
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of reducing the pumping losses. These 
pumping losses, whether the result of 
back pressure or restricted air intake, 
reduce considerably the efficiency of the 
engine. The engine may discharge only 
85 percent instead of 90 percent of the 
old gases. This would mean that the 
engine suffers reduction of efficiency 
somewhat as follows: 

1. Fresh air, 85 percent instead of 
90 percent. 

2. Hot gases left in the cylinder to 
mix with the incoming air, 15 percent 
instead of 10 percent. 

3. More fuel would be required to 
do the work required to overcome the 
increased pumping losses. 

The net results of excessive back 
pressure in an exhaust system are 
greater fuel consumption, operation of 
the engine at higher temperature, and 
additional stresses to obtain a given 
power output. 

Requirements for Exhaust Pipe Sizes 

For the four-cycle engine, engineers 
usually specify the exhaust pipe size 
for a definite pipe length and number 
of turns, and state the additional re- 
quirement that pipe one size larger 
must be used if the length of the sys- 
tem exceeds 24 ft. of pipe. As an illus- 
tration, if the length of the pipe does 
not exceed 24 ft. and there are not 
more than two bends, a 7-in. pipe can 
be used. If the length and number of 
turns exceed these limits, 8-in. pipe 
must be used. 

Inclusion of the underground pit in 
the exhaust arrangement has definite 
advantages under certain conditions. 
These pits must be adequate in size and 
placed near the engine if they are to 
relieve back pressure appreciably. Such 
a pit constructed of concrete or metal, 
about which is packed dirt or sand, has 
a dampening effect on the high-pitched 
exhaust noises. The underground pit is 

a 





obviously more convenient 








than ¢ 
large exhaust pots or drums, being ‘ 
of the way of the operators and of 





equipment such as cranes, 


Two-Cycle Exhaust 

There are two classes of the ty. 
cycle engine, which must be considensd 
separately: (1) the crankcase scq 
ing type, in which the scavengin 
pump is the lower side of the engi 
piston, and (2) the pump or blower 
scavenging engine, in which a separate 
cylinder or blower is employed to sup- 
ply the scavenging air. ' 

The two-stroke crankcase-compres. 
sion type has no mechanical or friction 
losses other than that which is com. 
mon to any type of piston, namely 
piston friction. Its chief limitation i 
that its scavenging displacement is | 
limited to that of the engine piston, | 
The separate-scavenging type, having 
a special pump cylinder or blower, may 
have a displacement much greater than 
the piston displacement of the engine, 
but such an arrangement involves me- 
chanical losses due to the added 
mechanism. 

The volumetric efficiency of the 
crankcase scavenging engine will be 
60 to 75 percent under average condi- 
tions. That is, 

Va = (.6@ to 75) V. 





Veng- 






















wherein 
V, = volume of scavenging air de- 
livered 
V. = volumetric displacement of 


the engine piston. 

Under this condition, a piston having 
a displacement of 1 cu. ft. (12 in. by 
151% in.) would be supplied with only 
.60 to .75 cu. ft. of air, and a portion 
of that usually passes through the ex- 
haust ports at the time of scavenging, 
and therefore does not support com- 
bustion. 

On the other hand, the pump or 
blower scavenging unit is designed 
with a volumetric displacement of at 
least 1'%2 times the engine piston dis- 
placement, and hence has a volumetric 
efficiency of 80 to 90 percent. The 
crankcase volume is very much out of 
proportion as clearance space for the 
piston, but the air pumps and blowers 
used for this specific service are not 
handicapped by such a clearance vol- 
ume, and will give a satisfactory vol- 
umetric efficiency. In these engines the 
pump volumetric displacement, Vj, is 
as follows: 

V,, = (1.3 to 1.7) V, and, 

V. = (.8 to .9) Vp, hence, 

V, = (.8 to .9) (1.3 to 1.7) Ve 
which means that the net quantity of 
scavenging air delivered to the cyl- 
inder is 1.15 to 1.40 times the engine 
piston displacement. This makes possi- 

(Continued on Page 82) 
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BOOSTER STANON seg 
SERVICE © 


Five CLARK 6-cylinder, 600 H.P 
““Angles’’, Wilmot, Ark., Booster Sta- 


The spectacular success of the higher-speed CLARK. ”Angle” tion of Mompnis Natural Ges Co 
Compressor, in gas booster station service, has led to a demand 


by gas pipe line companies for this compressor in an 8-cylinder, 
800 H.P. size—to secure maximum station power in a given floor 
space. Note the diagram of a 3,200 H.P. plant. The compact de- 
sign of the CLARK “Angle”, its higher speed, and the fact that it 
is now available in the new 8-cylinder size—render it possible 
to install this 3.200 H.P. plant in a floor space of only 24x105 feet. 




















The world-wide success of the CLARK “Angle”, achieved in less 4 CLARK 600 H.P. ‘Angle,’ Colorado 
s “ . . . (it , ing, 
than three years, is attributable directly to the following important nent ae 


Texas. 
savings which it has introduced: 





. REDUCED TRANSPORTATION AND ERECTION COSTS. 
because it is shipped practically assembled. 


SMALLER FOUNDATION, FLOOR-SPACE, BUILDING, be- 
cause of compact right-angle design. 





FUEL SAVING, due to CLARK Super-2-Cycle Fuel Injection. 


. LOWEST MAINTENANCE, due to extreme simplicity of 
design, and few parts. 








Two 3-cyl. and one 6-cy!l. CLARK 
- ‘Angles,’ Rochester Pipe Line of 
Get in touch with our nearest office. Further details in Composite = Godfrey L. Cabot, Inc., Genesee, N. Y 


Catalog. 


CLARK BROS. COMPANY .. Olean, New York, U.S.A. a GAS LINES EQUIPPED WITH 
Export Office: 30 Rockefeller Plaza, New York. Domestic Sales Offices and Ware- CLARK “ANGLE” COMPRESSORS 
houses: Tulsa, Okla.: Houston. Texas: Chicago, Ill.; Boston, Mass. (131 Clarendon Colorado Interstate Gas Co. 

St.) West Coast Office: Smith-Booth-Usher Co., Los Angeles, Cal. Foreign Offices: ae Memphis Natural Gas Co. 


72 Turnmill St., E. C. 1, London; 4 Str. Gen. Poetas, Bucharest, Roumania. Carnegie Natural Gas Co. 


Mississippi River Fuel Co. 
Godfrey L. Cabot, Inc. 


Birmingham Gas Co. 
Washington Gas Company 
Southern Union Gas Company 
Long Island Lighting Co. 
Penn York Gas Co. 

New Mexico Gas Co. 

Hanley & Bird Co. 








Fig 3. A 2-cycle engine of the crosshead type is not so sensitive 
to change in the exhaust piping as is the crankcase scavenging type 
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(Continued from Page 78) 

ble almost complete scavenging, virtu- 
ally none of the old gases being left in 
the cylinder, and at the same time pro- 
vides surplus air. It is true that some 
of this surplus air escapes with the ex- 
haust gas, but one of the principal 
functions of the surplus air is to assist 
in cooling the engine piston and the 
cylinder. Any well-designed pump- 
scavenged type of engine will have a 
scavenging efficiency ranging upward 
from 90 percent, which equals or ac- 
tually exceeds the scavenging efficiency 
of the four-cycle engine. 


Supercharged Engines 

The pressure of the scavenging air 
supplied by the pump or blower ranges 
from 1 to 5 lb. gauge, most engines 
receiving air at 1.5 to 3.5 lb. When it 
is desired to supercharge, provision is 
made for trapping a portion of the air 
after the escape of the exhaust gases. 
In such engines pressures of 3 to 7 Ib. 
are required for scavenging or super- 
charging air. 

The pump or blower scavenged en- 
gine is not quite so sensitive to exhaust 
piping arrangement as the crankcase 
scavenged engine. An unusual resist- 
ance in the exhaust line causes the ex- 
haust temperature to rise somewhat, 
and the pressure will likewise rise 
slightly. A pressure gauge having a 
scale range of about twice the normal 
pressure is connected to the scavenging 
air header. These gauges are graduated 
from 0 to 5 lb. by '4-lb. increments. 
If the engine normally operates on 
scavenging air at 2 lb., any change in 
this pressure is a matter of concern to 
the operator. Any increase to, say, 214, 
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lb. generally indicates obstruction in 
the exhaust passage. A decrease, on the 
other hand, say to 134 lb., indicates a 
dirty air filter, stuck valve on the 
pump, or some trouble on the fresh air 
side of the cylinder. Changes in the air 
temperature and barometric pressure 
will result in slight changes in the 
scavenging air pressure, assuming that 
other conditions remain constant. Any 
definite change in the engine load af- 
fects the scavenging air pressure also, 
but most such pressure variations will 
be less than 5 percent of the normal 
pressure, and may escape observation 
altogether if the gauge is not of the 
proper dial type. Operators in many 
plants are required to record their ob- 
servations of this pressure periodically. 

The crankcase scavenging engine is 
highly sensitive to changes in the ex- 
haust system. Inasmuch as the scav- 
enging air pressure is relatively low, 
from 0.5 to 1.5 lb., and a part of the 
scavenging effect is caused by the 
“slug” or mass of the exhaust gas act- 
ing as a piston, the conditions of the 
exhaust of this type of engine cannot 
always be correctly analyzed. This be- 
havior of the exhaust action of the 
two-cycle engine is not fully appreci- 
ated by the average operator. It is not 
necessarily a function of the pressure 
that can be measured by a manometer 
or other instrument capable of measur- 
ing small variations in pressure. There 
is evidence to indicate that the exhaust 
is affected by sound waves operating 
within the exhaust pot, exhaust pit, or 
pipes, which might be desirable in a 
four-cycle engine, but may prove very 
harmful in the two-cycle engine. 

The sensitivity of the two-cycle en- 


gine to changes in the exhaust afran 
ment is well illustrated by one Dies! 
engine that requires a 10-in. exhays 
pipe 12 ft. long or 28 to 30 ft. leas 
It was found that the engine cpu 
satisfactorily on either of these ar- 
rangements. 

The same engine overheats and ; 
unable to pull its rated load when a 
intermediate length of exhaust Pipe is 
used. The 10-in. by 12-ft. Pipe is quite 
satisfactory, but when a 12-in, by 12. 
ft. pipe was used, the engine would 
pull only a small fraction of its rated 
load. The manufacturer of another ; 
two-cycle engine found by experiment } 
that the engine was affected by changes 
in the length of the exhaust Pipe as : 
follows: ! 


Percent of : 

rated hp. developed ; 
Less than 25 percent 
46 ft. to 47 ft. 110 percent 
52 ft.to 53 ft. Less than 60 percent 

It has also been found that although 
the exhaust system is satisfactory at 
one speed, it may be very unsatisfac. 
tory at another speed as much as 10 
percent above or below the rated speed, 
If the exhaust system of a two-cycle 
engine is satisfactory when the engine 
speed is 327 r.p.m., the system would 
be questionable at 300 r.p.m. and very 
unsatisfactory at 277 r.p.m. A change 
in engine speed will not always require 
a modification in the exhaust piping, 
but is likely to necessitate a change. 

A departure from the manufactur- 
er’s recommendation is not advisable. 
Attempts to improve operation by us- 
ing larger pipe, shorter pipe, larger 
pits, or many other modifications 
usually result in unsatisfactory opera- 
tion. 


Pipe length 
Less than 42 ft. 


Many of the two-cycle engines are 
the crosshead type, and do not make 
use of the crankcase for scavenging 
air. In these engines there is a scaveng- 
ing chamber directly behind the pis- 
ton, the piston rod passing through a 
partition fitted with a packing gland. 
Engines of this type are numerous in 
the oil fields, where they are used for 
pumping and pipe-line service. Such 
engines are usually single-cylinder or 
twin-cylinder designs in sizes ranging 
from 30 to 300 hp. They require lit- 
tle head room and are convertible to 
operation on gas or oil. This type of 
engine compresses its scavenging air to 
a pressure of several pounds, usually 6 
to 14 lb. pressure. The general operat- 
ing characteristics are about the same 
as those of the vertical two-cycle en- 
gine using crankcase compression and 
scavenging. A particular advantage, 
however, is that this type is not 90 
sensitive to change in the exhaust pip- 
ing as is the crankcase scavenging 
type. 
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Fstimating Power Requirement, 


By 
E. A. ARMSTRONG 





RANTED that many pieces of 
G equipment will have a physical 
life of twenty years, their economic life 
is ended when their efficiency on the 
job for which they were purchased be- 
gins to drop seriously. 

Up until ten years ago, the big steel 
companies made all their calculations 
for new power-plant equipment on the 
basis that it would be used continu- 
ously on full-time operation for a life 
of 20 to 30 years. When they figured 
their unit costs on this basis, it resulted 
in low hp-hr. costs that later were 
found impossible to attain. 

During the twenties we were just at 
the beginning of the “new era” and 
“everything was going to operate at 
100 percent load factor”—that is, full 
operation 720 hours per month. One 
member of the steel production group 
decided to investigate how they really 
had operated since the war, with re- 
spect to this 100 percent operation 
basis. It was found that in many of the 
120 months of the previous ten years, 
the steel plants had operated on less 
than a 50 percent basis, and in other 
months operations had been less than 
75 percent. Experience and calculations 
began to reveal the economies of pur- 
chased power. In the years since, steel 
companies have turned generally to 
that source of power in planning new 
construction. 

Ten years ago, oil companies as- 
serted they could generate power at a 
low cost per kw-hr. This assertion was 
based on an assumed 20-year life for a 
power unit and an annual load factor 
of 85 percent or better. 

It may be true in a few cases, that 
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the assumed load factor is maintained 
and the original estimate thereby ap- 
proached, provided all the other as- 
sumptions are correct; but a difference 
in actual load factor from that as- 
sumed, even part of the time, gener- 
ally wipes out the hoped-for savings 
and may even result in a big loss when 


figured over the entire 20-year life 
originally assumed. 

‘An increase in load may destroy the 
hoped-for economy as effectively as 
decrease in load. Preparation for the in- 
crease may create an investment 5 
high during this preparation period 
prior to the increase in load that the 
excess capital charges will offset any 
apparent saving. This increase in in 
vestment may be represented by added 
land requirements, added cooling-water 
facilities, provision for extra building 
site, perhaps additional space in the 
building itself, and others of the many 
items that must be included in a plan 
to build in advance of expansion. 

It is so easy to err by basing the 
efficiency calculations on an assumed 
load-factor to obtain an answer to the 
question of what type of power should 
be used. Then, as the design progresses 
and the need for future additional 
capacity becomes apparent, additional 
expenditures may be authorized with- 
out re-calculating the effect of this 
change on the overall efficiency of the 
plant. 

In many cases, if the actual opera- 
tion could be forecast, it is probable 
that the flexible electric-power supply 
from a central station would be the 
most economical over the entire period. 
This is because the customer can 
“choose the size of his power plant.” 
He can change his demand, once each 
year in most contracts; in some, he can 
actually change his demand on 4 
monthly basis. This flexibility applies 
more than ever, because today the net- 
work of utility lines in certain areas 
has reduced the length of line exten- 
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Twenty Years Ahead Hazardous 


Conditions in petroleum industry change so rapidly 
that long-range forecasts of operations 
cannot be made with assurance 


sions and the amount of guarantee re- 
quired in many localities. 

A review of the history of a group 
of pipe lines covering the last ten years, 
which is only half of the 20-year life, 
disclosed some interesting facts on the 
utilization of operating capacity. 

In one instance operations had been 
at a low ebb for several years of the 
ten, yet for a few months during that 
period, had the system been electrified, 
electric power service could have been 
called upon at a time when increased 
capacity was needed in amount that 
did not justify starting-up big plants 
that had been shut-down. 

Another system has a problem of 
continually increasing capacity. It has 
now reached the point that with incre- 
ments of 300 or 400 hp. the load fac- 
tor is such that electric power could be 
purchased at rates that would equal the 
hoped-for economies of other power. 

Another pipe line system has oper- 
ated almost continuously at a high load 
factor, very near the probable contem- 
plated load at the time it was designed. 
Plans are being made to pump through 
this line other types of products than 
that for which it was designed. This 
change alters materially the hydraulic 
power requirements. The expired life 
of the line is ten years, or half of its 
total assumed life. 

Constantly-changing conditions in 
the oil industry make long-time fore- 
casts hazardous. 

The changes in sources of crude sup- 
ply have materially changed the oper- 
ating methods of another pipe line. A 
reduction in capacity through one part 
of its line and an increased flow in an 
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| Spr ernenquay electric power is 
playing an increasingly import- 
ant role in the petroleum industry. 
Evidence of this is the yearly in- 
crease in the amount of energy of 
this type that is being used. Account- 
ing for this increase in the applica- 
tion of electric power to drilling, pro- 
ducing, transportation, and refining 
operations are several factors. 
Among these are its greater avail- 
ability and a recognition of the 
adaptability of electric power for 
certain operations. In use it is effi- 
cient and economical. Recent devel- 
opment of processes are dependent 
in large degree upon electric power. 


Some factors contributing to the 
adoption of electric power are inter- 
dependent. For example, as opera- 
tors have realized a need for elec- 
tric power to serve a specific pur- 
pose, transmission lines have been 
extended to supply their require- 
ments. This, in turn, has made elec- 
tric power readily available to other 
possible users and by its accessibil- 
ity has made many of them actual 
users. Purchased electric power for 
many years has been utilized for 
pumping wells, for pipe-line pump- 
ing on trunk and gathering systems, 
and for numerous operations ir the 
refinery. In recent years greater uti- 
lization has been made of electrical 
energy in water-flooding operations 
for the increased recovery of oil. 
Another recent important process in 
refining, desalting and dehydrating 
of crude oil, is dependent largely on 
electrical power for operation and 
control. Of still more recent develop- 
ment are the catalytic processes of 
refining, the successful development 
of which has been made possible 
by the close control that electrical 
equipment provides. 

The group of articles in this sec- 
tion is presented to convey to our 
readers a picture of the application 
and availability of purchased elec- 




















tric power in the petroleum industry. 
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opposite direction on a branch is an 
indication of how hopeless it is to fore- 
cast 10 or 15 years in the future. This 
sets up an ideal illustration of the ad- 
vantage of low investment, “pay-as- 
you-go” type of power service, which 
does not depend on a 20-year life to 
make it profitable. Although the ap- 
parent monthly outgo may appear 
higher than was originally planned 
when re-figured on a ten-year basis, the 
flexible power supply may show consid- 
erable saving. 

Perhaps there are instances in which 
business has remained static and the 
theoretical load factor has remained 
close enough to the estimated figure to 
show at least an even break, but such 
cases are few and far between. Any 
business that is static for ten years is 
a “‘dead” business. No one who knows 
the oil business would classify it as a 
“dead” business. In fact, the oil busi- 
ness has changed rapidly the last ten 
years in all its branches, production, 
transportation, and refining. There are 
really very few businesses that can 
foretell their power requirements five 
years ahead, to say nothing of foresee- 
ing ten or twenty years ahead. 

Refineries have been going through 
changes in ratios of steam requirements 
against power requirements and unsal- 
able by-products against power re- 
quirements very rapidly the last few 
years. If these conditions could have 
been foreseen, the question of power 
supply and attendant difficulties aris- 
ing from the wide fluctuations in en- 
ergy demand, would in many instances 
have been turned over gladly to some- 
one else. 
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Past performance records of oil-producing and pipe-line com- 
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An Economic Study of Electric 
— Power in Oil-Well and 


Pipe-Line Pumping Service 


panies valuable in determining the merit of generating own 


XPERIENCE gained in years of 
active contact with both oil pro- 
ducers and oil pipe liners, pointing out 
to them the advantages of using pur- 
chased electric power, has shown the 
value of a detailed study of past per- 
formances of actual motor installations 
in production and pipe-line service. 

The primary reason for making these 
investigations and analyzing past per- 
formance records was to verify or dis- 
prove the belief of many executives 
and engineers of oil companies that 
“their power costs are constant and 
uniform throughout the years of oper- 
ation”. It is easily understood how this 
conclusion is reached in many instances 
by these men when it is realized how 
few important elements are considered 
when a decision involving a choice of 
power must be made. 

The chain of events in making a de- 
cision concerning source of power is 
sometimes no more extensive than this: 
The engineer, faced with a need for 
power to perform certain operations, 
prepares and presents to the executive 
a report that may, unfortunately, be 
based only on present conditions and 
with little thought of the future. The 
executive accepts the report and pre- 
sents it to his banker, who arranges 
for the required cash outlay. 

In modern business every authority, 
every text-book on accounting or en- 
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gineering economics, even many court 
decisions in valuation cases, is stressing 
the soundness of including all items of 
fixed expense as a part of the cost of 
doing business. In the face of this, it is 





amazing to find so many operating 
companies flagrantly violating this rule 
in the economic study of the power 
problem. The items of depreciation, 
depletion, and obsolescence, among 
others, are not charged against the 
equipment as a part of the operating 
expense. Consequently, the engineer 
and executive may be satisfied with the 
apparent showing, but the actual cost 
of power may never be revealed to 
them or to the outside world. 

To illustrate the factors that influ- 
ence the amount of power required 
for oil-field operations over a period 
of years, Fig. A is submitted showing 
the volume of oil in bbl. produced an- 
nually from some of the principal oil 
fields in Oklahoma from 1929 to the 
middle of 1938. Production from the 
fields has been influenced by proration 
and general economic business condi- 
tions, yet it is evident that depletion 
plays an important, if not the greatest 
part in the production decline indi- 
cated. In 1937 the productive areas 
of Oklahoma City, Fitts, Edmond, and 
Lucien fields were definitely defined 
and drilling operations ceased. The 
rapid decline in production from these 
fields in 1938 may be attributed, there- 
fore, largely to depletion of the oil 
reserves. This picture of depletion in 
the Oklahoma fields is more or less 
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Fig. A. Bbl. of oil produced in Okla- 
homa fields during last 12 years 


PBB PPP PPP PPP PPP PPP PP POP 


typical of the eventual decline that 
oil fields in other states must. suffer. 

Natural decline of production in oil 
fields not only affects the pipe-line in- 
dustry, but also is a major factor af- 
fecting the producing industry because 
it prescribes that well-pumping equip- 
ment can not operate at high capacity 
rates over the entire life of the par- 
ticular field being studied. 


Power for Pipe Line Pump Stations 


To illustrate the probable amount of 
use of equipment installed in pump 
stations to serve a typical oil field, 
Fig. B has been prepared to show the 
operating history of five stations in- 
stalled in the Oklahoma City field over 
the ten-year period 1929 to 1938. 
The average annual percent utilization 
of the equipment for each station is 
shown for each year. The capacity of 
these five electric pump stations repre- 
sents almost 60 percent of the total 
capacity of all pump stations serving 
the entire Oklahoma City field. 

The percentages shown as annual av- 
erages were obtained by adding the 
monthly percentage values of equip- 
ment utilization in representative 
months and dividing by the months 
studied. Actually the monthly utiliza- 












































nit, 
Approximate energy purchased, oil pumped, and operating cost on station investment 
° ° ° en 
for five pump stations in Oklahoma City field for the ten-year period, 1929 to 1938 
| 
: Cost in cents per bt 
Average Average /|Total electric} Total oil 30 miles* i per 
Horsepower percent percent energy pumped, 
utilization capacity purchased bbl. Actual cost : 
of capacity factor kw-hr. of electric cratimated 
: : en- 
a ai — ee ae ee ee operation gine operation 
1200 8 18 6,330,000 | 42,600,000 1.16 1.3 
900 14 58 34,800,000 | 85,500,000 0.42 co 
500 54 67 15,600,000 | 61,200,000 0.23 on 
400 42 57 11,200,000 45,800,000 0.44 0:48 
200 | 30 | 45 3,780,000 19,700,000 0.59 0.75 
7 
*Customary average design distance between stations. 
tEstimated cost comprises: maintenance........... $2.00 per engine-hp. per yr. 
SO rer ee 1.00 per bbl. : 
fixed charges........... 13 percent per yr. 
—— 








tion approached 100 percent only dur- 
ing several months of the ten-year 
period. 


The horsepower rating of the motors 
installed in each station was based on 
the stated pump capacity in bbl. per 
24-hr. day at an operating pressure of 
750 lb. per sq. in. It should be pointed 
out that the percent utilization of 
maximum capacity is not a true indi- 
cation of the actual volume of oil 
pumped because in some of the stations 
there were several stand-by motors and 


pumps installed and even in the sh. 


tions containing only one motor op- 
erating a duplex or a triplex plunger 
pump, one plunger, in some instances, 


had been blanked-off to reduce the 


volume pumped. An empirical method 
of determining the relation between 


percent utilization of motor Capacity 
and volume of oil pumped can be ex. 


pressed thus: Percent utilization of ca. 
pacity equals (oil capacity factor)!\, 


In Fig. B it will be noted that the 
ten-year average utilization of maxi- 





teal 


Fig. B. Ten-year operating record of five electric pump stations serving the 


Oklahoma City oil field. These stations total 3200 hp. having a capacity of 
164,000 bbl. per day 
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Fig. C. Volume of oil in bbl. produced annually from 1929 to and including 
1938 in Little River pool, Oklahoma; and electric power generated 


by one large operator 





mum capacity for the five stations 
never exceeded 54 percent and actually 
fell as low as eight percent in the 
largest (1200-hp.) station. It can be 
noted further how the utilization of 
capacity fell off during 1938 and 1939 
in all stations operating after 1937, the 
year the Oklahoma City field was at 
its peak. The Oklahoma City field pro- 
duced 54,000,000 bbl. in 1937 and 
only 38,500,000 bbl. in 1938. Thus, 
percent utilization in pump stations of 
capacity installed to serve peak con- 
ditions in a given field may be said to 
follow closely the variations in pro- 
duction from the entire field. 


From Fig. B the actual amount of 
energy purchased can be computed 
and, likewise, the amount of oil han- 
dled can be ascertained. These values 
are shown in Table 1. 


It may be noted in Table I that the 
spread between engine operating cost 
and electric-motor operating cost be- 
comes less as the capacity factor in- 
creases up to about 70 percent. From 
other data, it has been determined that 
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at capacity factors above 70 percent, 
cost of engine operation becomes equal 
to or slightly lower than that of elec- 
tric-motor operation. If design engi- 
neers could be certain that a capacity 
factor of 70 percent or more would 
be maintained for a long period of 
time, say ten years, the choice in se- 
lection of prime mover equipment 
would be clearly indicated. The rec- 
ord of ten years’ operation of the sta- 
tions presented in Fig. B shows, how- 
ever, that in only two years, 1930 and 
1937, in only one pump station (the 
one containing the 500-hp. motor) 
was the capacity factor high enough to 
indicate that engines might have been 
operated at no greater unit cost than 
electric motors. 

The probable utilization of pump 
stations installed on a line transport- 
ing oil from a specific field is as much 
affected as that of other types of equip- 
ment in the oil industry by laws of 
supply and demand and the fluctua- 
tions of general business conditions 
throughout the country. These uncer- 


tainties contribute to the probability 
that the capacity factor over a ten- 
year period may rarely exceed 60 per- 
cent and may be as low as eight or ten 
percent. 


Power for Oil-Well Pumping 


It is generally conceded that beam 
pumps have been used to lift perhaps 
90 percent of the total oil produced 
after the reservoir pressure has been re- 
duced below the value at which pro- 
duction by natural flow may be ob- 
tained. When beam pumps are em- 
ployed gas engines are usually selected 
as prime-movers in order to utilize as 
fuel the natural gas produced with the 
oil. The marketable value of the gas 
frequently may govern the selection. 
More recently, however, electric- 
motors as prime-movers for beam 
pumps have been adopted in many in- 
stances. In the Fitts field, Oklahoma, 


electric- motors driving beam-pumps 
have been installed on nearly one-half 


of the pumping wells. In the new IIli- 
nois development, 3-hp. and 5-hp. 
motors have been installed to power 
perhaps 60 percent of the pumping 
wells. 

For the purpose of discussing the se- 
lection of power for oil-well pumping 
it will be assumed that electric motors 
have been selected to actuate the beam 
pumps and that the necessary electric 
power may be obtained either by gen- 
eration on the lease or by purchase 
from a power company. 

In the choice of the electric-power 
source, several factors must be consid- 
ered. Some of the more important vari- 
ables may be enumerated as follows: 

(a) Size and characteristics of the 

contemplated load. 

(b) Nature and amount of fuel 

available and its cost or value. 

(c) Possibility of water encroach- 

ment in the producing horizon. 

(d) Probable decline of production 

in the specific oil field. 

The consideration of load size under 
(a) may be simplified if power-genera- 
tion is decided upon by applying the 
general rule of selecting steam-turbines 
to drive the generators when the load 
is 3000 kw. or greater. Loads of 1500 
to 2000 kw. may be generated more 


91 






































































1938 | 1939 | (940 | /94/ | 1942 | 1/983 | 1944 | 1945 | /946 | 1947 


Fig. D. Volume of oil and fluid in bbl. produced by one company during 1936, 

1937, and 1938, and estimated production through 1947 (upper part of chart). 

Energy generated during 1937 and 1938, and estimated requirements through 
1947 (lower part of chart) 
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profitably by internal combustion 
engines. 

(b) Natural gas usually is a by- 
product of oil production in most 
fields, generally considered to have no 
market value. In some instances, how- 
ever, particularly in the latter years of 
a field’s life, the volume of gas may be- 
come insufficient so that fuel and its 
cost may eventually enter as a major 
item of cost in generating-plant opera- 


tion. 


The gas requirements of repressur- 
ing programs that may be employed in 
the later life of most fields must be 
considered in estimating the amount of 
natural gas available for engine fuel 
and its economic worth at that time. 

(c) The probable amount of salt 
water that must be pumped per bbl. of 


oil produced is an important factor af- 
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fecting estimates of future pumping 
loads and costs. 


(d) The probable decline of pro- 
duction is difficult to estimate accu- 
rately. After the flush oil of a defined 
field has been produced, its productive 
capacity generally levels-off at some 
fairly constant value. What this capac- 
ity may be is difficult to forecast. 

For one reason or another, whether 
it be lack of market, normal decline, 
or proration, production from oil fields 
is subject to influences that tend grad- 
ually to reduce the amount of oil that 
can be produced profitably. 

The general study of the decline in 
productivity of oil fields led to further 
study of conditions in certain oil fields 
where power generating-plants either 
were installed, or their installation was 
being considered, to provide power to 
motor-operated beam-pumping units. 





rants included mt com 

a nce 
a 2000-hp. plant in the Little River 
field, Oklahoma, installed in 1928 sad 
(2) a 4000-hp. plant in the Fitts field, 
Oklahoma, installed in 1936. These 
plants were installed to procure elec. 
tric power in what was believed to be 
the most economical manner and esti- 
mates indicated a long, useful life for 
the generating equipment. It was 
recognized that the volume of oil pro- 
duction would decline, but anticipated 
water encroachment and the necessity 
of pumping an increasing volume of 
water in the final stages of production 
was expected to provide the generating 
plant with a full load during its en- 
tire economic life, even though the 
cost per bbl. of oil would increase con- 
siderably. 

To test the economics of this plan, 
records of oil production and generat- 
ing-plant energy output have been an- 
alyzed in the plants in both the Little 
River pool and the Fitts pool. Fig. C 
shows the volume of oil (in bbl.) pro- 
duced annually from 1929 to and in- 
cluding 1938 in the Little River pool. 
The amount of water produced is un- 
known. Note the decline over the ten- 
year period. Directly below the oil pro- 
duction curve is shown in terms of 
“percent maximum capacity” the ac- 
tual electric power output of the 1400- 
kw. generating plant, both by month- 
ly and yearly averages. The plant’s 
average annual capacity factor de- 
creased gradually from 87 percent in 
1928 to 22 percent in 1938. The vol- 
ume of oil produced in 1938 is about 
ten percent of the volume produced in 
1928. From this it may be assumed 
that the volume of water produced in 
1938 by the wells supplied with power 
from the Little River plant may be 
approximately equal to the volume of 
oil produced. Information regarding 
the plant output in 1932 and 1933 was 
not obtainable. In August, 1935, this 
generating plant was moved at a cost 
of $10.00 per kw. of capacity toa site 
12 miles distant to serve a different 
group of wells. It should be mentioned 
that the oil company operating this 


(Continued on Page 95) 
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Fig. E. Upper part of chart shows volume of oil in bbl. produced from the 
Wilcox zone in Oklahoma City field during 1936, 1937, and 1938. The exten- 
sion of this curve indicates the expected normal decline of production. In the 


lower part of the chart is shown power purchased by one large company 
during 1936, 1937, and 1938, and estimated requirements through 1949 





(Continued from Page 92) 

plant produces oil in a number of other 
nearby fields in which electric power 
could be used. Smaller oil companies 
ordinarily would not have very exten- 
sive operations and would be forced 
either to let the equipment no longer 
needed remain idle or to sell it. 


In Fig. D the volume of oil (in bbl.) 
produced by an oil company in the 
Fitts pool is shown by months during 
1936, 1937, and 1938. On the lower 
portion of the chart are shown the 
monthly percentages of the total 
capacity used. A generating plant of 
2500-kw. capacity was installed in De- 
cember, 1936, and wells were added 
thereafter to the load until January, 
1938, when a total of 205 motor- 
driven beam pumps were being sup- 
plied with power. In 1938 this num- 
ber of wells produced in total an aver- 
age of 426,000 bbl. of oil per month 
compared with an average of 644,000 
bbl. per month in 1937. It is estimated 
by reliable authority that about 
125,000 bbl. of water is being pro- 
duced each month and indications are 
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that this water production will remain 
more or less constant in volume for a 
considerable period of time. 

Normal decline curves for this com- 
pany’s leases in the Fitts field have 
been extended in Fig. D to and includ- 
ing 1947. Note that the total produc- 
tion declines from 545,000 bbl. per 
month in 1938 to 185,000 bbl. per 
month in 1947, or a decline of 66 per- 
cent. Accordingly, the electrical energy 
required to pump the wells may be 
expected to decline proportionately ex- 
cept for a slight correction factor to 
take care of the increase in specific 
gravity of the liquid produced from 
.92 in 1938 to an estimated 1.06 in 
1947 as the percent of water increases. 

In the upper portion of Fig. E the 
volume of oil (in bbl.) produced from 
the Wilcox zone in the Oklahoma City 
field is shown by months for 1936, 
1937, and 1938. One of the large oil- 
producing companies contemplated in- 
stalling a 10,000-kw. steam-driven 
generating plant in 1935. After a 
careful study of the possibility of hav- 


ing to discontinue rapidly the use of 
certain types of lifting equipment, the 
idea of generating electric power was 
abandoned as being uneconomic. Power 
purchases of this company beginning 
in 1936 are shown in the lower portion 
of Fig. E as monthly averages in terms 
of “percent of maximum capacity” 
based on the capacity of the 10,000 
-kw. plant originally proposed. The 
rate of normal expected decline of pro- 
duction from the Wilcox zone over the 
entire field was applied to the upper 
production curve. Extrapolating the 
values for ten years from January, 
1939, the total recovery from the Wil- 
cox zone is indicated to be nearly 
470,000,000 bbl. This estimate appears 
reasonable, when it is considered that 
the total recovery to January, 1939, 
from the Wilcox in the Oklahoma City 
field had been 317,000,000 bbl. of oil. 


It is estimated that the Wilcox zone 
wells will produce not much more than 


five to ten percent of water. 


In further discussion of Fig. E note 
that the decline in the estimated 
amount of purchased electrical energy 
parallels closely the estimated decline 
in oil production. Thus, the average 
monthly production from the Wilcox 
zone in the entire field falls off from 
a monthly average of 3,800,000 bbl. in 
1937 to 1,050,000 bbl. in ten years, or 
a drop of 72 percent. Similarly, the 
generating plant “percent maximum 
capacity” is assumed to fall from its 
peak of 73 in 1937 to a value of 20 
ten years later, or a loss of 53 percent. 


Of course, if repressuring or water- 
flooding is applied in 1941, as is con- 
templated in studies being made at the 
present time, a new generating-plant 
load curve would be necessary, and a 
new oil-reduction curve would be 
superimposed on the present decline 
curve, which would show an additional 
recovery from the Wilcox zone of 
about 200,000,000 bbl. For the pur- 
pose of this discussion, however, the 
possibility of water-flooding will be 
disregarded. 

So far in this paper studies have been 
presented of both actual and probable 

(Continued on Page 98) 
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“These Advantages of Mine Increase Profits” 


— says Reddy Kilowatt, your electric servant 





WHY PURCHASED ELECTRIC 
POWER SERVICE ASSURES 


LOWER PUMPING COSTS 


Lower first cost. 
Lower maintenance cost. 


Lower fixed charges (taxes 
insurance, depreciation, etc.) 


Less trouble, fewer repairs, 
smoother operation. 


Longer life for all equipment. 





Fewer accidents and less fire 
hazard. 


Easy to start in any weather. 


Operation can be controlled 
automatically. 


High salvage value in electric 
equipment—easily moved. 





Clean and efficient. 


Accurate records more easily 
kept. 


SOUTHWESTERN GAS 


Oil Field Offices: Gladewater, Longview, Henderson, Kilgore 














\iand EAST TEXAS 


o|economical substitute for 


ELECTRIC POWER 


Companies using PURCHASED 
ELECTRIC POWER for drilling— 
production—pipe line pum ping—and 
refining—ate enjoying increased 
profits every day. PURCHASED 
ELECTRIC POWER will do your 
job more efficiently for less money be- 
cause it is the modern power adapted 
to modern oil field operations. 


The electric motor is particularly 
adapted for oil well pumping because 
it is... flexible . . . dependable... 
compact... and results in a low over- 
all cost per barrel of oil pumped. 


PURCHASED ELECTRIC 
POWER makes it easy to secure addi- 
tional power for temporary or perma- 
nent use on short notice. You can 
increase or decrease your power re- 
quirements at a minimum expense. 


PURCHASED ELECTRIC 
POWER is always used by operators 
interested in increased profits. IT 
MAY SAVE YOU THOUSANDS 
OF DOLLARS! 


If you have a power problem in the 
East Texas or Rodessa fields, com- 
municate with our Industrial Engi- 
neering Department. One of our engi- 
neers will be glad to furnish you with 
information on what other successful 


Operators are accomplishing with 
PURCHASED ELECTRIC POWER 


without cost or obligation to you. 


& ELECTRIC COMPANY 


General Offices: SHREVEPORT, LOUISIANA 



















































































t 
> a 
~ ~ > 
a Actval | —— 
8 Projected| -——-— 
N 
oe ‘“ at 
__ ~. 
2 he Little River 
< x a Oklabdme Gy f 7a00KW 
% A a ~<_ 10.400 Kw. | 
aor “ — — 
3 ~~ 2 i. _,— | 
3 2590 Kw Ri 
ig. a 
7 ee inl pe ee ee 
| 
| Years Atte Generating Plant 13 (installed 
0 / 2 3 4 5 6 7 8 3 70 


Fig. F. In this curve Figs. C, D, and E are replotted to show more clearly the 


use made of plant capacity as affected by the inherent power requirements 


of the given oil field during the period studied 
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output of generating plants under con- 
ditions of actual and probable pumping 
requirements over a long period. The 
factual information obtained from 
these studies (Figs. A, C, D, and E), 
which cover a wide variety of circum- 
stances in different oil fields, has a 
certain value. Of greatest significance, 
however, is the fact that after about 
ten years those generating plants serv- 
ing specific oil fields are required to 
operate only 15 percent to 20 percent 
of their original installed capacity. 

In order to obtain a better perspec- 
tive of the cases studied herein, the 
curves from Figs. C, D, and E are re- 
plotted on a single sheet of regular 
cross-sectional paper as in Fig. F to 
show more clearly the use made of 
plant capacity as affected by the in- 
herent power requirements of the given 
oil field during the period of time 
studied. 

A study of Fig. F reveals that in all 
three cases studied only about one- 
fourth of the total capacity is required 
during the first year. 

The Little River Plant, after its first 
three months’ operation in 1928, oper- 
ated at 87 percent capacity during the 
first year. Plant capacity use then 


dropped gradually to 22 percent in 
1938 after ten years. 

The slopes of the three curves in 
Fig. F are generally parallel through- 
out the period, lending merit to the 
conclusion that generating plants, the 
purpose of which is to provide power 
for pumping wells, regardless of loca- 
tion, are destined to reach the same 
low rate of utilized capacity after a 
few years. 


The 1400-kw. generating plant in- 
stalled in the Little River field com- 
prised four 500-hp. gas engines, each 
driving a 350-kw. generator. This 
plant cost $200,000 and high-line con- 
struction added another $20,000 to 
make a total investment of $220,000. 

To provide for fixed charges con- 
sisting of seven percent annual depreci- 
ation (compounded) based on a 10- 
year life, five percent interest, ind two 
percent for taxes and insurance, a total 
of $30,800 should be allocated out of 
earnings each year. Operating labor of 
$250 per week, or about $12,000 per 
year should be added to provide for 
two operators per shift (on a 40-hr. 
per week basis). No charge need be 
made for maintenance during the first 
year, but beginning in the second year 
this item should be increased gradually 


to $7.00 per hp. in 
based on ‘on ee ‘- : ve 
+ Lubricant 
cost is also an item of Seneration ex. 
pense. A charge of 20 cents Per 1009 
kw-hr. generated is a fair figure to use 
for lubricant cost. The 
considered as having no rye 
the Little River Plant, operated at 7 
percent utilization of installed capac. 
ity as it was during 1929, the first 
full year of operation, generated 10,- 
650,000 kw-hr. at a cost of approxi- 
mately $43,000. During the tenth 
year, 1938, the plant generated only 
2,700,000 kw-hr., 22 percent of thé 
original installed capacity. The fixed 
charges in the tenth year are re. 
duced to $23,500 because of the re. 
duction in plant-investment to 
$160,000 through the sale of two 500. 
hp. engines, two generators, and 3 
switchboard, at $40 per hp. Labor js 
not reduced appreciably, however, s 
the total operating cost in 1938 prob- 
ably was close to $36,000. 

Thus, generating costs during 1929 
averaged only 0.4 cent per kw-hr. but 
in 1938 the cost mounts to 1.4 cents 
per kw-hr. or an average of somewhere 
between 0.8 and 0.9 cents per kw-hr, 
for the ten-year period studied. 

In a great many instances engineers 
take the position that if depreciation 
is neglected, and the difference be- 
tween the out-of-pocket operating cost 
and the cost of purchased power is con- 





sidered as a saving, the plant could be 
paid out in four or five years. 


This may be true in some cases; 
however, in Fig. F note that the in- 
herent energy requirements of the 
Little River field average only 28 per- 
cent of the original installed capacity 
during the last five years. At this low 
rate of use the cost of operating the 
generating plant would be far greater 
than the cost of purchased power in 
the amount needed. Such excessive 
operating costs would overcome the 
apparent savings of the first five years. 
The resultant cost of generating power 
over the ten-year period studied may, 
therefore, become equal to or slightly 
greater than the total cost of purchased 
power during the entire period. 
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Operators agree that one of the.most important factors in the recovery of 
oil by the water flooding method is a dependable and flexible power supply 
that adapts itself to the major plan of development. 







Motor Driving Triplex Water Pump 
50 b. P Alluwe Oil Corp. ; ; 
The Public Service Company of Oklahoma has helped operators get con- 
tinuous operation and increased production by making available a reliable 
supply of electric power to fit the customers’ specific needs. Through pur- 
chased electric service, producers have been able to reduce initial develop- 
ment costs with the direct application of motors to pumping equipment, 
in small increments as needed. They have been saved all worry as to un- 
predictable future trends, for added requirements—large or small—can be 
provided quickly and easily. 





In addition, labor requirements and maintenance costs have been reduced 
because all the problems of power supply are handled by trained employees 


of the utility company whose only duty is to provide a continuous and 
reliable low cost power service. 


The Public Service Company of Oklahoma also has experienced power 
engineers to lend assistance on power applications without charge to opera- 
tors in the field. 






Wheel Power Drive 
_— i Bate alters Company 





t No. 1 . 
tugal Pressure Pumps 4 No. 4 Pumping Plant, Forest Producing Corp. 
_— Peel Fores Producing Corp. 


PUBLIC SERVICE COMPANY OF OKLAHOMA 


TULSA, OKLAHOMA 
Consult Our Engineers on Power Problems 

















Recent Developments in 
Equipment in the Petroleum Industry 





Improvements include better-housed motors for out-of- 
doors service and for safer operation in hazardous 
atmosphere—new supervisory relay system insures 
continuous service during a fault in one of the feeders 


LECTRICITY, for many years, 

has played an important part in 
every phase of operation in the petro- 
leum industry. Exploration, drilling, 
well-pumping, pipe-line and tanker 
transportation, refining, and marketing 
divisions have all used electric service 
and equipment to an important extent 
in operations. 

It is not the purpose of this article 
to cover the entire field of application 
of electrical apparatus and service to 
every phase of the petroleum industry 
but rather to cover some of the ad- 
vantages afforded and the economies 
made possible by the use of electricity 
in well-pumping, pipe-line pumping, 
and refinery work. 

Well-Pumping 

The problems involved in lifting oil 
to the surface vary with producing 
areas and even vary between individual 
wells in a single field. There is no 
one answer to all problems nor is 
there a single method of operation or 
a single type of equipment that serves 
every requirement best. 

Power companies serve many of the 
producing areas in all oil-producing 
states with economical, reliable service 
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that is difficult to equal using any other 
form of energy. 

Electric motors are widely used for 
well-pumping and prove many ad- 
vantages. 

The first cost of present-day motor 
installations is low. Splashproof squir- 
rel-cage motors are being used widely. 
These motors are installed out-of-doors 
without housings and provide a con- 
venient form of power. Weatherproof 
control is also widely used and is sim- 
ple and inexpensive. 

The squirrel-cage motor is not a 
complicated machine mechanically; its 
maintenance cost, therefore, is ex- 
tremely low. It provides reliable opera- 
tion over a long period of time with a 
minimum of attendance. It is easily 
started in cold weather and provides a 
convenience in operation equalled by 
no other form of power. 

Automatic operation by time- 
switches is frequently employed to re- 
duce operating costs. When time- 
switches are used, they are mounted in 
the weatherproof control units and 
interwired so that a pumper may start 
the well manually and then easily set 
the time-switch to shut-down at any 
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Oil pipe-line pump station Using three 


400-hp., 3600-r.p.m., motor. 
pumps, and one standby 





driven 


- renee 
- 


- 








By G. R. PROUT, 


General Electric Company 





Electrical 


























\ 


has both a bachelor’s and a mas- 
ter’s degree in electrical engineer- 
ing from the Massachusetts Institute 
of Technology, the latter received in 
1923-— He worked a year for the 
General Electric Company in its New 
England District and was then 
transferred to the Southwest, where 
he has been since—From 1927 until 
the present his chief interest has 
been in the application of electrical 
equipment to the petroleum industry. 
with particular respect to oil-well 
drilling, well-pumping, pipe-line 
pumping, and refinery operation— 
He is acting district manager of the 
Industrial Department, Southwestern 
District, of the General Electric Com- 
pany—His home is in Dallas, Texas. 
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later time. If conditions permit, he can 
set the switch to start each well auto- 
matically at a predetermined time and 
also shut it down automatically at a 
later time. ; 

The reliability, ease, and convenience 
of operation and the automatic con- 
trol features afforded by electric motor 
operation in well-pumping permit a 
minimum cost for attendance. This ad- 
vantage 1S particularly valuable to any 
industry operating under present-day 
conditions, when every possible econ- 
omy must be effected in order to pro- 
duce at even a nominal profit. 

Electric motors provide a smooth 
continuous motion of equipment 
throughout the entire pumping cycle 
resulting in a reduction in mainte- 
nance of mechanical equipment and 
rods. 

In producing areas where 24-hr. 
pumping is required, continuity of 
service is vital. This is especially true 
in areas where water-encroachment is 
serious. A well shut down for a rel- 
atively short time under such condi- 
tions may require a long period of con- 
tinuous non-productive pumping to 
bring it back to its former oil-produc- 
ing capacity. Electric motors, served 
by utility companies from dependable 
power lines and plants, provide opera- 
tion with a minimum of down time 
and offer advantages in areas where 
continuous operation is important. 

There are several types of squirrel- 
cage motors suitable for oil-well pump- 
ing. These various types of motors dif- 
fer from each other in starting torque, 
starting current, efficiencies, speed reg- 
ulation, and maximum running torque. 
Consequently, one type may possess 
advantages in one application and an- 
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Interior view of a weatherproof con- 
trol unit for an oil-well pumping motor 





other type may possess advantages 
under other conditions." 

All these types of motors are sim- 
ilar mechanically. All are being sup- 
plied in splashproof construction for 


outdoor use with either ball-bearings or 


1‘*Progress in the Application of Electric Mo- 
tors for Oil Well Pumping’’, The Petroleum 
Engineer, Midyear, 1938. 
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sleeve-bearings. These motors are also 
being supplied in the totally enclosed, 
fan-cooled type of construction for 
outdoor use. 

The control equipment used with 
these motors is the same for one type 
as for another. This control in its 
simplest form consists of a fused en- 
trance or disconnecting switch, a mag- 
netic contactor, a thermal overload re- 
lay, and a “start-stop” master switch. 
These devices are usually mounted in 
a weatherproof sheet-steel housing. In 
some Cases a separate, weatherproof, 
“start-stop” push-button station is in- 
stalled at the pumping unit. 

When automatie time-switch opera- 
tion is desired, a suitable time-switch 
is mounted in the same weatherproof 
housing and a “manual-off-automatic” 
master switch is substituted for the 
“start-stop” master switch or push- 
button station mentioned. 

When it is desired, a small, air- 
cooled, lighting transformer may be 
supplied in the same housing to provide 
110 volts for rig lighting. 

It is also common practice to install 
a small lightning protective device, 
with or without a suitable capacitor, 
to protect the motor and the control 
against damage from lightning. 

Oil Pipe-Line Pumping 

Electric motors have been widely 
used to drive pumps in oil pipe-line 
pumping service. A total of approxi- 
mately 200,000 hp. in electric motors 
has been installed in oil pipe-line pump 
stations. 

In this application, continuity of 
operation is essential. As operation 24 
hours a day is required, the utmost in 
reliability is a necessity. 

In many areas, power companies are 
giving service that permits this kind 
of operation. There are many electric 
pumping stations that have been in 
continuous, 24-hr. a day, service for 
several years. These stations have 
pumped oil very economically. 

The squirrel-cage motor has been 
used most frequently in pipe-line serv- 
ice; nevertheless, synchronous motors 
are being used where operation at unity 
power factor offers an advantage. 

Most of the motors used in pipe-line 
service are driving centrifugal pumps, 
although there are some driving recip- 
rocating pumps. 

The most efficient centrifugal pumps 
for pipe-line service operate at approxi- 
mately 3600 r.p.m. The use of 3600- 

(Continued on Page 104) 





A modern installation of a 10-hp. 
splashproof motor and weatherproof 
control on a reduction-gear pumping 
unit on a well in Kansas 
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i ae Electric power is a big boon to the petroleum industry. 


In fact, it has virtually revolutionized production methods 
and established new standards of efficiency and economy. 


Oil operators, realizing its benefits, have utilized Oklahoma 
Gas And Electric Company’s service many years ago—two 
decades to be exact. Today, Oklahoma’s world famous refin- 
eries, giant pipeline stations, and thousands of wells on pumps 
are being operated electrically by Oklahoma Gas And Elec- 
tric Company’s extensive power facilities. 

Our rates are adjusted to meet your needs for an economical 
power. In addition to this advantage the over-all cost is lower 
because electrically powered equipment costs less to install, 
maintain and operate than most other types of power equipment. 

Only through a complete presentation of facts can we make 
known all the outstanding advantages of this truly modem 
power. So why not let us give you the entire story — now! 
There’s no obligation on your part, of course. 


At left, below, view of one 
of thousands of wells elec- 
trically operated by power 
furnished by OG&E. 


At right, below, scene of re- 
finery using Purchased 
Electric Power—one of 
of many serviced by OG&E. 
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The above map illustrates the extensive power facilities of OG6&E 
which service almost every active field in Oklahoma. For further 
information concerning our service and advantages of electric 
power, visit your nearest OG&E brar-ch office, or Mr. W. H. Stueve, 
in the general office, in Oklahoma City. 


AS AND ELECTRIC COMPANY 


OKLAHOMA CITY W. H. STUEVE OKLAHOMA 
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(Continued from Page 101) 


r.p.m. motors direct-coupled to the 
pumps eliminates the need for a speed- 
increaser between the driver and the 
pump as is required when slow-speed 
drives are used. 

The motor-driven centrifugal pump 
for oil pipe-line service is relatively in- 
expensive. It is light-weight, occupies 
relatively little space, and is therefore 
easily transported and installed. The 
foundation required for such a unit is 
also small and inexpensive. The motor- 
driven pump unit to handle 42,000 
bbl. per day at a pressure of 400 Ib. per 
sq. in. (two such units required per 
station) , has a weight of approximately 
9000 Ib. including the bed-plate. Over- 
all dimensions of the unit, including a 
350-hp., 3600-r.p.m., 2200-volt, squir- 
rel-cage motor, are approximately ten 
ft. long by four ft. wide by five ft. 
high. 

The first cost of a pumping station 
using two motor-driven pumps as de- 
scribed is very low. The simplicity of 
such a station is most desirable from 
an operating standpoint. 

In the operation of a pipe-line sta- 
tion of any type, everything goes 
smoothly the greater part of the time. 
When a station is started up, however, 
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A 1000-hp., inert-gas-filled 

enclosed, squirrel-cage me 
ranged with surface coolers, This in 
stallation is in a Pacific Coast refiner 
































it is necessary for the pumper to oper- 
ate valves and to watch pressure 
gauges, pump-bearings, pump-pack- 
ings, etc. When anything goes wrong 
anywhere in the entire pipe-line sys- 
tem, it is necessary for a pumper to 
“stand-by” at the pumps in each sta- 
tion. 

In a motor-driven pump station, the 
operator can devote his time to pump 
operation because the motors require 
little attention. He can stop the motors 
by means of push-button stations situ- 
ated near the pumps. If full magnetic 
control is used, the operator can also 
start the motors by push buttons. 

In a station not using electric mo- 
tors with purchased power, good oper- 
ation requires an operator on duty at 
the prime movers as well as at the 
pumps. This necessitates a minimum of 
two operators per shift. Some few sta- 
tions that do not use electric motors 
and purchased power are being operated 
by one operator per shift but there is 
always a second operator on call 24 
hours a day. 

In stations using only one operator 
per shift with a second on call, the 
operator’s entire time is taken up with 
the routine of operation. He has little 
or no time to do ordinary station 


aa 
maintenance work, much les 
for grounds, etc. 

The importance of continuity. of 
operation, the necessity for two Oper. 
ators under certain conditions of oper. 
ation, and the requirements for main. 
tenance of station and grounds almost 
dictates that two operators be on duty 
per tour in a pump station if electric 
motors and central station power on 
not used to drive the pumps. 

Many major companies have oper. 
ated motor-driven centrifugal pump 
stations using purchased power for 
years with only one operator per shift. 
This experience has proved that one 
operator per shift in a motor-driven 
station is sufficient under all condi. 
tions of operation and also provides 
time for routine maintenance of equip- 
ment, station, and grounds. 

The above indicates that minimum 
attendance cost can be attained by 
using motor-driven centrifugal pumps 
and purchased power. 

The first cost of the complete sta- 
tion using electric-motor-driven cen- 
trifugal pumps will be approximately 
23 percent of the first cost of a station 
using centrifugal pumps not driven by 
electric motors and purchased power. 
The percentage will vary somewhat 
depending on the type of construction 
used, the number of operators’ cot- 
tages, and other factors; however, the 
figure used does not include any spare 
capacity in either type of station. If 
spare equipment is included, the per- 
centage will further favor the motor- 
driven pump station. 

The low first cost of the motor- 
driven station provides several advan- 
tages. One of these is the lower annual 
charges for taxes, insurance, and de- 
preciation. 

The low first cost is also important 
when the hazard of investment is con- 
sidered. Certainly a pipe line costing 
many millions of dollars would not be 
installed unless it were reasonably cer- 
tain that the line would run some- 
where near full capacity for many 
years. Nevertheless, some lines have 
been constructed and have operated at 
full capacity for no longer than 18 
months when it seemed certain, in the 
beginning, that the line would run at 
full capacity for at least ten, and pos- 
sibly 20 years. This is no reflection on 
those who made decisions on projects 
of this kind but merely indicates the 
hazard that accompanies an effort to 
forecast the future. 

Unsettled conditions throughout the 
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Electric Power 
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@ Low first cost, and lower 
maintenance cost. 
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. as om Oil men engaged in producing, pipe-lining or refining "black gold" from 
South and Southwest Texas oil fields are relying more and more upon the 
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repair parts Our power engineers, experts in all oil industry power problems, are avail- 
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® Less shut-down time. our Commercial Department at Corpus Christi. 
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world today make it more difficult 
than ever to attempt a prediction of 
the future. 

Under these circumstances, it would 
seem most desirable to keep initial in- 
vestment low. This is especially true, 
if desirable, economical operation can 
be obtained by the use of the less ex- 
pensive type of station. 

The maintenance cost and the time 
required to maintain electric motors 
will not differ over a long period of 
time from that of other equipment. 
The cost to rewind completely a 350- 
hp., 3600-r.p.m., 2200-volt, squirrel- 
cage motor such as is commonly used 
in pipe-line service is approximately 
$550.00. The cost to rebabbit and ma- 
chine a bearing for such a motor is 
approximately $35.00. When it is con- 
sidered that motors in pipe-line service 
seldom burn out and that these motors 
have only two bearings, it is evident 
that maintenance costs are low. 

The control equipment used with 
these motors also requires but little 
maintenance and this at low cost. 

An electric motor can carry a load 
equivalent to its rating 24 hours a day 
for an almost indefinite period without 
serious injury to the insulating mate- 
rials used in the motor. Bearings are 
the only mechanical parts that may 
wear, but well-designed, well-lubricated 
motor bearings of the type available 
today should operate without excessive 
wear or trouble for many years. 

Electric motors and controls as used 
in pipe-line pump stations do not re- 
quire maintenance crews to work con- 
tinuously on equipment in the various 
pump stations on a line. Usually one 
electrical maintenance man can main- 
tain the equipment in a number of sta- 
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tions, and even this will not usually 
require his full time. 

Electric motors afford reliable, eco- 
nomical, convenient operation in pipe- 
line service and this fact is attested by 
the large number of pump stations 
using electric service for driving oil 
pipe-line pumps. 

Refineries 


Refining methods and practices have 
changed rapidly during the last few 
years. These new developments have 
required much new construction of re- 
fining units and large amounts of cap- 
ital have been invested. 

There has been a marked increase in 
the use of electric motors in these new 
units. The increased use of motors is 
due to several factors, some of which 
are: (1) the requirement for process 
steam has decreased, (2) lower main- 
tenance and operating costs are essen- 
tial, (3) centrifugal pumps for refin- 
ery service have been further devel- 
oped, (4) motors and controls espe- 
cially applicable to refinery service have 
been perfected, and (5) electric drive 
provides convenient, safe, reliable oper- 
ation. 

A great many refineries are at least 
50 percent electrified and there are 
some that operate 100 percent elec- 
trically. Some of these plants are pur- 
chasing electrical energy from power 
companies. 

A refinery, too, must have the ut- 
most in reliability in power and equip- 
ment. Operation 24 hours per day for 
a continuous period of 60 days is not 
uncommon, and then after a few days 
shutdown, the cycle is repeated. One 
plant of medium capacity ran 108 days 
continuously without a shutdown, and 
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there may be others that have equaled 
or exceeded this performance, 

Many refineries have their own 
erating plants. Many of the 1 
refineries and require an 
amount of process steam, w 
possible very low genera 
using steam-turbine gener 
Some smaller plants are Using gas. 
engine generat : 
satan a in schoo ae = 

Ice when 
the fuel costs are extremely low, 

Some of the refineries that generate 
electricity have interconnections with 
power companies for standby service. 
There are also some refineries tha- pur. 
chase 100 percent of their power from 
utility companies. 

Obviously, when purchased power is 
used, special consideration must be 
given to assure continuity of service 
Usually this is accomplished by two. 
way feed to the refinery from a relj. 
able power system. 

In some cases, an automatic throw- 
over arrangement is used to connect 
the refinery distribution system to the 
auxiliary feeder in case the preferred 
feeder goes out of service for any 
reason. 

In recent years, however, a new 
supervisory relaying system has been 
developed that permits both feeders to 
the refinery to be energized at all 
times. This equipment is so designed 
and connected that if one feeder, or 
any section of it, gets into trouble, 
the relays operate in such a way that 
all automatic oil circuit-breakers in 
the system that would normally trip 
open on such a fault are closed auto- 
matically, except those that must open 
to remove the faulted section from 
the system. The faulted section is re- 
moved from the system automatically 
and the refinery has no interruption 
of service. Signals are given automati- 
cally indicating that the faulted sec- 
tion has been removed from service. 
This section can then be repaired and 
returned to service without interrupt- 
ing service to the refinery. 

The plant of the Atlantic Refining 
Company at Port Arthur, Texas, is 
the first refinery to use purchased elec- 
tric energy through such a system. 
This plant depends entirely upon put- 
chased power for its operation and no 
serious shutdowns have occurred be- 
cause of power failures. 

Totally enclosed, fan-cooled motors, 


appreciable 
hich makes 
ting COsts 
ator Units, 
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Two enclosed, fan-cooled, synchron- 
ous motors, 100-hp., unity power fac- 
tor, 277 r.p.m., each with non-com- 
bustible-gas-filled interior and each 
coupled to a reciprocating compres 
sor. This installation is in a gas-gath- 
ering plant of a Texas refinery 
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@ Close to the industrial, geographical and 
population centers of the Nation lies the broad diversi- 
fied territory served by the Public Service Company 
of Northern Illinois. 

Here can be found all the factors favorable to the 
continued growth and expansion of the petroleum 
industry. Great markets and unrivaled transportation 
facilities . . . favorable tax rates .. . unlimited choice 
industrial sites . . . a wealth of skilled and unskilled labor . . . and a con- 
stant supply of dependable, economical, flexible purchased electric power. 

Out from the central generating stations go the “life-lines of industry”’— 
power lines reaching every type and size of business. Over these lines go 
the electric supply on which industry depends for adequate and reliable 
power to insure production and employment. 

Why not investigate the possibilities of locating your operations in this 
thriving Northern Illinois area? Complete information may be obtained 
from the Industrial Department of this company. 

The area served by the Public Service Company of Northern 


Illinois includes 6,000 square miles and extends distances 
varying from 30 to 150 miles north, west and south of Chicago. 


PUBLIC SERVICE COMPANY 
OF NORTHERN ILLINOIS 


GENERAL OFFICES: 72 West Adams Street, Chicago 
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PURCHASED ELECTRIC SERVICE 
OFFERS THESE ADVANTAGES 
TO THE PETROLEUM INDUSTRY 


Dependability —Assures continuous 
operation; helps increase production; 
contributes to economical operation 
of equipment. 


Flexibility—Makes expansion problem 
easier; saves carrying charges at the 
time of low production; meets rapidly 
changing power needs; makes possible 
double shifts and night work without 
special arrangements for power and 
light service. 


Constant Frequency and Voltage— 
Maintains constant speed; maintains 
production schedules; insures operation 
of lights at proper brightness; allows 
temporary over-loading of equipment. 


Low Investment— Saves capital expen- 
diture; enables employment of capital 
to best advantage in the business; re- 
duces loss in fixed charges during idle 
time; reduces economic risk; avoids 
losses in power plant obsolescence; 
permits forecast of power costs. 
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enclosed base-ventilated motors, and 
inert-gas-filled motors have all been 
developed in recent years primarily for 
refinery service. All these motors pro- 
vide convenient, economical operation 
with a degree of safety much greater 
than has been obtained in the past. 


The selection of type from the 
abovementioned list depends upon the 
rating of the motor involved. The to- 
tally enclosed, fan-cooled “‘explosion- 
proof” motor is now available in all 
sizes to approximately 400 hp. at 1800 
r.p.m. and 3600 r.p.m. Above these 
ratings, the base-ventilated motor or 
the inert-gas-filled motor may be used. 


The totally enclosed, fan-cooled mo- 
tor is being used extensively out-of- 
doors without shelter in many refin- 
eries. This permits a saving in installa- 
tion cost. The insulation in the motor 
is protected from rain or moisture in 
the atmosphere. It is also protected 
from the corrosive gases found in re- 
fineries and from dirt and dust. 


Adjustable-speed motors are fre- 
quently required on pumps in refin- 
eries. Unfortunately, the induction 
motor is essentially a constant-speed 
machine. It is possible to obtain speed 
reduction under load conditions with 
a slip-ring induction motor by placing 
resistance in the rotor circuit. When 
this is done, however, the efficiency is 
reduced, and if the load is a constant- 
torque load the input to the motor will 
be approximately constant regardless 
of the speed at which the motor is 
made to operate by putting resistance 





A 600-hp., 3600 r.p.m., 2200-volt, slip- 
ring lediestion motor having forced- 
feed lubrication. This unit provides 25 
percent speed reduction in a gasoline 

pipe-line station 
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in the rotor circuit. 

Obviously, if a motor is to operate 
for long periods of time at reduced 
speed, efficiency at such reduced speed 
is important. There is available an a-c. 
motor of the brush-shifting type that 
provides operation at an infinite num- 
ber of speeds over a 3 to 1 or even a 
4 to 1 speed range. This motor operates 
at high efficiency over the entire speed 
range. These motors can be arranged 
with pilot motor to provide for remote 
speed-control by push-button station. 

Many motors of this type are in re- 
finery service and one refining com- 
pany that has been using a large num- 
ber of these motors over a period of 
years is now arranging to install several 
more, including one motor rated 400/ 
200 hp., 410/205 r.p.m. 

Motor control equipment for refin- 
ery service is also important. During 
recent years considerable development 
has taken place in this type of equip- 
ment. “Explosionproof”’ control is now 
available and is being widely used. 

Refineries have become such large 
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Sub-station for an oil Pipe-line p 
ing station using a 
driven centrifugal pumps and 
purchased power 


electric-moto,. 
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users of electric power that interry t. 
ing capacities of oil Circuit-break 
and control devices must be “a 

* = ie : Riven 
consideration. With this in mind, 4 
control device has been developed that 
has an interrupting capacity of 50,000 
kva. at 2300 volts. This device jg oil 
immersed, all connections, terminals 
and arcing parts being at least six in 
under oil. The Underwriters Labora. 
tories have not established requirements 
for 2300-volt control, but this type 
of construction has been used in haz. 
ardous atmospheres where better pro. 
tection than that provided by standard 
forms is desired. 

In some instances, dual-drive hot. 
oil pumps are desirable. A number of 
installations of this kind have been 
made where a pump is coupled to both 
an electric motor and a steam turbine. 
In some of these cases, the governor 
of the turbine is set so that it will 
cause the turbine to pick up the load 
at a speed slightly under the full-load 
speed of the motor. If the motor or 
power fails, the turbine will pick up 
the load as the speed drops under the 
full-load motor speed and it will con- 
tinue to drive the pump at this slightly 
reduced speed, and therefore keep the 
oil flowing. 

Another development of interest to 
refineries is that of the Pyranol trans- 
former. Pyranol is a synthetic liquid 
used for transformer cooling and in- 
sulation. It is non-inflammable, and 
therefore provides greater safety for 
refinery installations. 

The electrical industry is deeply in- 
terested in the operating and power 
problems of every division of the pe- 
troleum industry. It is hoped that from 
a better understanding of these prob- 
lems, mutual benefits will be derived. 
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Electric Power Plays Important Role 
in Water-Flooding of Nowata Field 


Of the 5200 acres under water-flood in this Oklahoma field, 
3500 acres are being produced with the aid of electric power 


By JERRY D. ROBERTSON 


Public Service Company of Oklahoma 


HE shallow Nowata field is one of 

the oldest and most extensive in 
Oklahoma, the first producers having 
been brought-in in 1903. This field 
has been extended until it now covers 
an area of approximately 85,000 acres, 
and, according to estimates, still con- 
tains approximately 3,500,000,000 bbl. 
of oil recoverable by secondary meth- 
ods, 

The first recovery in this area was 
by nature’s own source of power, natu- 
ral gas pressure in the reservoir rock. 
This power gradually decreased until, 


. over a period of years, many acres were 


abandoned that still contained a large 
quantity of oil in the sand. Gas re- 
pressuring was applied with success in 
many instances but it now appears that 
a much larger recovery may be made 
by water-flooding. 

The first water-flooding project in 
the Nowata area was begun about eight 
years ago by Burt H. Collins and Don- 
ald P. Oak on a 125-acre lease in the 
southern part of the field. Since May, 
1931, when water-flooding was begun, 
this lease has produced approximately 
300,000 bbl. of oil and is still produc- 
ing about 60 bbl. per day. 

A direct result of the experiments 
by Collins and Oak, and the knowledge 
obtained from water-flooding in the 
Bradford area, Pennsylvania, has been 
the initiating of water-flood projects 
by local, Pennsylvania, and New York 
operators, Several projects, begun in 
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JERRY D. ROBERTSON 

is a native of Missouri and received 
his bachelor’s degree in electrical 
engineering at Oklahoma A. & M. 
College, Stillwater, Oklahoma, in 
1928—In the fall of the same year 
he began working for Public Serv- 
ice Company of Oklahoma in the 
meter department—From the meter 
department he was transferred to 
the general engineering department 
where he was in valuation work 
for several years—From this work 
he was made general meter super- 
intendent—Since August, 1936, he 
has served as power engineer and 
has been in charge of the application 
of electric power to water-flooding 
projects in the Nowata, Oklahoma, 
field. 





























1935 and 1936, showed what could be 
accomplished in this area and at the 
present time there are about 5200 acres 
in various stages of development whose 
total production to date is approxi- 
mately 4,750,000 bbl. of oil. 

Of the 5200 acres under water- 
flood, 3500 acres are being produced 
with the aid of electric power. Fig. 1 
shows the growth in the hp-hr. con- 
sumption for water-flooding since the 
beginning in September, 1935. 

The installed electric hp. require- 
ments on pressure equipment varies 
with the pressure required on the sand 
to give satisfactory intake of water in 
the input wells. A study of all projects 
in the field shows the average installed- 
motor hp. per acre for pressure pumps 
to be 0.51 hp. Auxiliary equipment, 
such as backwash pumps, transfer 
pumps, and supply pumps, varies with 
the type of plant used and the method 
of pumping the water. The average re- 
quirement in electric motors is 0.16 hp. 
per acre. Well-pumping requirements 
also vary with the type of pumping 
equipment used, whether individual 
units, geared powers, bandwheel pow- 
ers, four-well pumping units, or two- 
well pumping units, and according to 
well spacing. The average requirement 
in electric motors is 0.48 hp. per acre. 
In summation then, an average of 1.15 
hp. in electric motors is required per 


(Continued on Page 112) 
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PURCHASED ELECTRIC 
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ie Two important questions which operators want answered 
when considering types of power are... what will it do for me 
...and what will it cost me. And every operator has a right, we 
believe, to be thoroughly satisfied on these points. That’s why we 
stick to facts and present only the truth in telling our story. And 
you can believe us when we say that Purchased Electric Power tops 


them all for performance and efficiency, and that the final cost is 
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amazingly low — as low or lower than for any other type power 
to do the same job. So why not investigate ... learn more about 
= the advantages of using Purchased Electric Power. You’re sure to 
y 


“. INCREASE YOUR PROFITS in the end! 
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PETROLEUM ELECTRIC POWER ASSOCIATION 


Box 1498, Oklahoma City, Oklahoma 























































Five 75-hp. motors in pressure plant supplying water for 650 acres 






















































(Continued from Page 109) 


acre for a totally electrified water- 
flooding project. 

According to records kept on flood- 
ing projects in the Nowata area, the 
average total hp-hr. required to pro- 
duce one bbl. of oil on a totally electri- 
fied lease is 5.6 hp-hr. On a given 
water-flooding project where core tests 
indicate a recovery of 5000 bbl. per 
acre, 28,000 hp-hr. of energy per acre 
would be required. This number of hp- 
hr. would include the work done in 
injecting 50,000 bbl. of water and lift- 
ing 35,000 bbl. of fluid. Power supply 
is, therefore, of major importance to 
water-flooding if this large amount of 
oil is to be recovered economically. 

The development of a water-flood- 
ing project naturally involves the ex- 
penditure of a large sum of money. 
These costs may vary from $1000 to 
$2000 per acre. If a cost of $1500 an 
acre is assumed, $300,000 would be the 
investment in a 200-acre lease. Water- 
flooding operators are constantly try- 
ing to find ways and means of reduc- 
ing this cost in order to be assured of 
a profit that will not only cover inter- 
est and fixed charges on this invest- 
ment but give an adequate compensa- 
tion for the risks involved. The maxi- 
mum profit from such an investment 
can only be realized by obtaining 
maximum production as quickly as 
possible and maintaining it until the 
lease is exhausted. 

Water-flooding involves working 
with many variable factors that are 
difficult to determine in advance. Al- 
though it is true that the process is not 
new and the general principles apply in 
most cases, it is evident that all the ex- 
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perience gained in one field does not 
hold true for another. The porosity of 
the oil sand even in the same field is 
such that varying amounts of water 
are required to obtain the desired pro- 
duction. This may mean an increase or 
decrease in the amount of power re- 
quired. 


The amount of power required for 
the various stages of a particular 
water-flood is hard to predict and gives 
the operators considerable concern be- 
cause it is difficult to predict exactly 
the pressure and quantity of water that 
will be required. Too optimistic an 
estimate may mean investment in 
equipment that will become idle, or, on 
the other hand, purchase of equipment 
based on experience with another lease 


may prove insufficient, and as a co 
quence additional equipment mae ke 
purchased, causing delay and lo 
production. ve 
The use of purchased electric powe 
in water-flooding operations has hel ‘ 
the oil producer. It has enabled him eo 
(1) Hold his initial investment a 
a minimum because of the low ree 
cost of the electrical equipment whicl 
also has a low installation cost and ‘ 
easy to install. . 


(2) Maintain a maximum ate of 
production. The reliability of power 
supply has reduced down-time to a 
minimum. 

(3) Reduce the hazard of Possible 
loss contingent upon having large 
sums of money tied-up in excess 
power-plant equipment because power 
requirements cannot be accurately 
forecast. When purchased elestric 
power is used only enough equipment 
for immediate requirements need be in- 
stalled, which can be added to as the 
project develops. 


After a water-flood has been in op- 
eration for some time, another prob- 
lem that faces the operator is the dis- 
posal of the salt water that is obtained 
along with the oil. Some operators turn 
the salt water back into the fresh water 
supply and run it through the treating 
plant. Considerable difficulty has been 
encountered in some instances owing 
to the salt water disturbing or harden- 
ing the filter bed. Some operators in- 
stall salt-water disposal plants and re- 
turn the salt water, under pressure, to 
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A 50-hp. motor driving a triplex 
water pump, supplying water 
or 100 acres 
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The Answer 


ror ECONOMY is... 
Slectric Service 


from Your Utility 


|. Low Initial Cost 


... Also installation, maintenance and operating costs are 
lower. 


2. Greater Efficiency 


...is insured during constant or intermittent service. 


3. Controlled Consumption 


Electricity insures the exact amount of power to meet your 
needs at all times—and you pay ONLY for the power used. 


4. Higher Salvage Value 


There is less depreciation to electrically-powered equip- 
ment and the cost of reconditioning is always moderate. 


> 


PANHANDLE POWER & LIGHT CO. 
BORGER, TEXAS 


KANSAS CITY POWER & LIGHT CO. 
KANSAS CITY, MO. 
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an almost depleted flood. In some in- 
stances production has been known to 
increase when the salt water was 
turned in on a declining flood. This 
type of salt-water disposal plant is 
easily and quickly installed because of 
its portable nature. Electric service for 
its operation is easily obtained by ex- 
tending the distribution lines. When 
desired, the entire unit, including the 
distribution system, may be moved to 
a new location. 

The power company serving the 
Nowata area has endeavored to aid 
the operator by providing factual data 
on all types of power applications. The 
initial undertaking, which was in co- 
Speration with a supply company rep- 
resentative, was a series of dynamom- 
eter tests on a complete central-power 
system to determine the hp. actually 
required to pump a well and the vari- 
ous power losses at different points 
throughout the system.: Power input 
and losses were determined on the 
polished rod, through the jack, through 
the rod-lines, and through the geared 
power by means of a Kemler well- 
weighing instrument and strain gauge, 
provided and operated by the supply 
company. The hp. input to the power 
was determined by using an Esterline- 
Angus recording wattmeter. 

The wells tested were on an average 
520 ft. in depth, 2-in. working barrels 
were used, and the sucker rods were 5% 
in. in diameter and had a total weight 
of 580 lb. The wells were pumped at 
a speed of 15.2 s.p.m. 

The shallowness of these wells and 
the light-weight of the sucker rods 
caused considerable variation in length 
of stroke of the rod lines between the 





power and the jacks, the longer rod 
lines having the greater loss in stroke- 
length. This was because the rods in 
the well, when dropped back into the 
hole, were not heavy enough to over- 
come friction in the rod supports and 
the longer rod-lines sagged. On the up- 
stroke at the power, the sagging due 
to friction, had to be picked-up before 
upstroke on the jack began, thus creat- 
ing a loss in stroke at the jack. A sum- 
mary of the results obtained are as 
follows: 
Average hp. per well on polished- 

rod saccade 0.28 
Average hp. requirements on the 

rod-line near the jacks. . 0.423 
Average efficiency of this style 

Oklahoma jack 66.2% 
Average rod-line loss in hp. for 

18,371 ft. of rod-line (av. 

length per well 612 ft.) per 

100 ft. of rod-line...... 04 
Summation of hp. input to rod- 

lines at power —....... 19.17 
Hp. input to motor__... 34 
Overall efficiency of gear power 


Eee 68.1% 
Total hp. demand at polished- 

rod for 30 wells... 7.8 
Total hp. input to system_........ 28.14 


Overall efficiency of system ___. 27.8% 

From this test has resulted the de- 
velopment and design of a smaller and 
more efficient jack and a smaller and 
more efficient individual well-pumping 
unit. 

Some time later, the value of the 
data obtained from the test was dem- 
onstrated in estimating the kw-hr. per 
month for another central power, situ- 
ated in Rogers County. On this pro- 
ject, there were 30 full-time wells and 
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Forest Producing Corporation No. 4 water-flooding plant 
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Two 75-hp. motors driving pumps in 
a salt-water disposal plant 
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five part-time wells, having a total of 
19,080 ft. of rod-line operating at 18.4 
s.p.m. It was estimated that the de- 
mand would be 22.2 kw. and that the 
monthly consumption would be 14,- 
556 kw-hr. Under actual operating 
conditions the demand was 25 kw. and 
the actual kw-hr. used per month 
were 14,640. 

Three months later, it was decided 
to conduct a 48-hour fluid test on the 
same lease, under the same operating 
conditions as were encountered when 
running the dynamometer test. In con- 
ducting this test, a record of the kw- 
hr. used, the length of time each well 
was pumped, the bbl. of vil and water 
pumped, was kept. Depths of wells, 
s.p.m., length of stroke in each well, 
size of working-barrel, specific gravity 
of oil and water, and the lead-line 
pressure were tabulated. From_ these 
data the following were determined: 
Overall efficiency for entire sys- 

tem 25.9% 
Bbl. fluid pumped per kw-hr.. 3.46 
Ratio of bbl. of water to bbl. of 

oil pumped niacalbahiaiak 4.7 
Ratio of actual to theoretical 

pump efficiency _. 329 

As already stated, the overall effici- 
ency of the system as obtained in the 
dynamometer test was found to be 
27.8 percent as compared with 25.9 
percent by the fluid test. This differ- 
ence in efficiency can be partly ex- 
plained by the ratio of actual to theo- 
retical pump efficiency. In other words, 
the working-barrel part of the time 1s 
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One of 38 G-E splashproof induction mo- : , 
tors driving pumpi i : : t \ G-E 20-hp splash- 
Southwestern — es ee \ rigs , Rompe = 
pumping 
tig on an Oklahome 
oil property 


G-E splashproof motor for well-pumping service. 
This motor meets all the requirements we pump- 
ing-tig drive in areas where medium weather 
conditions are encountered 


G-E totally enclosed, fan-cooled motor for well- 
pumping service. This motor is protected against 
rain, dust, and dirt and is particularly suited for 
long-time operation under any type of weather 
conditions. Like the G-E splashproof motor, it 
can be furnished in double- or triple-rated de- 
sign to handle a variety of pumping loads 
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Fig. 2. Portion of chart on recording wattmeter used in efficiency test of motor-driven central-power Pumping unit 





only partly filling each stroke during 
the pumping period of the well. 

The next study was made on a band- 
wheel central power on a lease pump- 
ing an average of 23 wells, 24 hours 
per day. This lease is in Rogers County, 
Oklahoma. The average fluid level was 
470 ft. The same procedure was used 
in making this fluid test. 

While making this test, it was ap- 
parent that the s.p.m. could be re- 
duced from 18 to 15 and the volume 
of fluid pumped satisfactorily. So the 
test was divided in two parts: the first 
at 18.4 s.p.m., and the second at 15.2 
s.p.m. This change in s.p.m. was made 
by changing the sheave size on the 
motor. 


The following results were obtained 


in the test: 
At At 
18.4 s.p.m. 15.2 s.p.m. 


Overall efficiency of entire 


system —....____-.__.15.1% 18.5 
Bbl. of fluid pumped per 

NE, ces Se 2.87 
Ratio of bbl. of water to 

bbl. of oil pumped. 11.5 10.2 
Ratio of actual to theo- 

retical pump efficiency..36.9 45.4 


By changing from 18.4 s.p.m. to 
15.2 s.p.m., the overall efficiency was 
increased from 15.1 to 18.5 percent. 
The number of bbl. of fluid per kw-hr. 
was increased from 2.34 to 2.87 and 
the ratio of actual to theoretical pump 
efficiency was increased from 36.9 to 
45.4 percent. This increased efficiency, 
however, was of far greater interest to 
the operator than at first might be 
thought, because it reduced the 
power bill $20.00 per month. This 
change in operation had reduced the 
power consumption approximately 
2500 kw-hr. per month. 

All this saving in power, however, 
was not a result of changing the s.p.m. 
of the wells. Before beginning the tests, 
the power was balanced as nearly as 
possible. After balancing the power, it 
was decided to grease all the rod-lines 
and carriers to determine how much 
this would reduce the hp. input to the 
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motor driving the bandwheel. The re- 
sults were surprising, as shown by the 
accompanying chart. The maximum 
input to the motor before greasing was 
28.1 hp., the minimum 20.8 hp. After 
greasing, the maximum input to the 
motor was 22.1 hp., and the minimum 
16.2 hp., a reduction in maximum in- 
put of 6 hp., or 21.5 percent, and a re- 
duction in minimum input of 4.6 hp., 
or 22.1 percent. 

At about 6:15 on the evening of 
this rod-line test it rained. On the 
chart a drop in power input is shown 
to have occurred when it rained; ap- 
parently the water served as a lubri- 
cant. At 6:30 o’clock the hp. input 
increased—it had stopped raining. At 
about 7:00 o’clock it began raining 
again and rained for approximately 45 
minutes, At about 8:10 p. m., it can 
be noted on the chart, the hp. input 
began to increase, even higher than it 
was at 4:30 p.m. As shown, the input 
to the motor at 8:00 p.m. was: maxi- 
mum 18.8 hp., minimum 12.6 hp., and 
at 8:45 p.m. had advanced to 24.2 hp. 


PPPs 


maximum and 16.1 hp. minimum, an 
increase of 5.4 hp. and 3.5 hp., respec. 
tively, in 45 minutes after the rain 
stopped. The maximum input was 1.2 
hp. greater after the rain than before 
owing to the fact that the rain washed 
away a part of the grease on the rod. 
line carriers. 

On another test on a lease in Kansas 
the same procedure of greasing rod- 
lines and carriers was followed. The re- 
duction in hp. to the motor was 2.6 on 
the maximum and 4 hp. on the mini- 
mum, an average of 3.3 hp., or 10.8 
percent. The percent reduction was 
not so great as on the other test, be- 
cause the number of long rod-lines was 
less. 

The results of the above tests on 
lubricating rod-lines reveal that the 
production man can reduce his operat- 
ing costs by using the proper grease 
and keeping the rod-line carriers well- 
greased at all times. 

Several operators in the Nowata field 
are now purchasing rod-line carriers 
having a hole in the center that can be 





A 3-hp. motor driving a four-well pumping unit 
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@ In every phase of the oil industry, oper- Ss SAPS 
ators are finding that Purchased Electric DOSES 
Power is not only dependable and flexible SEATS 
2 a ee: Sy 
in its applications, but also effects substan- | SES ® g 









tial savings in both investment and operat- 


Baas, 


ing costs. In addition, there are the savings 


1 


that accrue from the fact that electrical 
installations can be made in days instead 
of weeks, cooling water problems are elim- 


inated, salvage value of equipment is high , 
°.* (above) 
and labor costs are held to a minimum. This well in 
south Howard 
County is fully 
reduced, accurate cost records are easily automatic in 
. ‘ P operation and 
kept and electrical units are easily and shows a remark- 
ably low cost 
per barrel of oil 


, recovered over a 
Consult our power engineers—they have _ period of several 





Then, too, maintenance costs are greatly 


quickly moved from one job to another. 


the facts and figures to show you how the acne 
efficiency and economy of electric power 

& Two of a battery of electric motors in an air compressor 
means more profit to you. room in a large North Texas refinery—economical opera- 


tion is the main reason for this installation. 











Two 400-hp., automatically controlled, electric pumping units in a One of several central power pumping units on a lease in south 
Pipe line station in Ector County—one of the most efficient installa- Howard County. The operators of this and adjoining leases heartily 


tions in this section of West Texas. endorse Purchased Electric Power for well pumping. 


XAS ELECTRIC SERVICE COMPAN 
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A two- 





well pumping unit 





filled with oil and a wick placed in the 
hole. The wick, rubbing against the 
rod-line as it slides back and forth over 
the rod support, keeps the rod lubri- 
cated. With this arrangement, a thin- 
ner oil can be used for lubrication, 
reducing friction to an even greater 
extent. 

The next test was on individual 
pumping units. The wells tested were 
being pumped by jacks driven by 12- 
hp., 440-volt, 3-phase motors. The av- 
erage depth of the wells was 529 ft., 
the fluid level 497 ft. The average 
s.p.m. was 26.7 with an average length 


of 14 in. To get a representative test, 
four different wells, producing varying 
amounts of water and oil, were used, 
two tests being made on one well at 
different s.p.m. 

The following results were obtained: 
Average overall efficiency of 


the unit... siicietiisiid cungataeilbas 41.3% 
Bbl. of fluid pumped per kw- 

IE 
Average peak hp. input to 

moter ... ... intima 1.53 


Average hp. input to motor... 0.96 
Ratio of actual to theoretical 
pump efficiency __.._________. 85.9% 


The outstanding facts of this test 
were the increased overall efficiency, 
the greater number of bbl. of fluid 
pumped per kw-hr., and the higher 
ratio of actual to theoretical pump ef- 
ficiency. The maximum efficiency of 
any central power system tested was 
27 percent, as compared with 41.3 per- 
cent for the individual pumping unit. 
The maximum bbl. of fluid pumped 
per kw-hr. for any central power was 
4.01, as compared with 6.8 for the in- 
dividual unit. The highest ratio of ac- 
tual to theoretical pump efficiency was 
52 percent for central powers, as com- 
pared with 85.9 percent for the indi- 
vidual pumping unit. 

While making this test, it was de- 
cided to experiment with one of the 
wells that was being pumped by a 
jack. The 14-hp. motor was replaced 








> 








Typical 440-volt distribution system 
used in water-flooding operation 





cetietiedineteemen a oa 


by a 1-hp. motor. The s.p.m. were in- 
creased from 24 to 33. The results 
were as follows: 





Average hp. input to motor____ 
Ratio of actual to theoretical 
pump efficiency -_.. 





Overall efficiency_._.______ increased from 36.3 to 45.8 percent 
Bbl. of fluid pumped per kw-hr. increased from 6.54 to 8.28 
increased from 


.............increased from 81 to 82.5 
Bbl. of fluid pumped per 24 hours increased from 79.5 to 114 


0.67 to 0.88 


percent 














Individual pumping unit and 440-volt line 











This experiment tends to show the 
flexibility of the individual pumper, 
and to what extent it is possible to in- 
crease the s.p.m. without loss in over- 
all efficiency. 

Numerous other tests have been 
conducted on different types of pump- 
ing equipment. The results of each test 
in bbl. of fluid pumped per kw-hr. are 
summarized in the table on page 119. 

The power company’s purpose in 
conducting these tests was to obtain 
data that assist the prodaction man in 
determining the power required in 
pumping oil wells. They should not be 
construed as favoring one type of 
pumping over another, because there 
are many other factors to be con- 
sidered. 

The power company serving the 
water-flooding area provides operators 
with complete information and design 
data for laying-out an economical dis- 
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Bbl. per Depth 
kw-hr. in ft. 
1. Geared power, old style, anata one eccentric, 
long rod-lines, average _ paca 3.44 520 
2. Bandwheel power, dele eccentric, long « mal 
lines using jackshaft for speed reducer... 2.87 470 
3. Small 30-hp. geared power, new type.» 3.15 518 
Small 30-hp. geared power, new type_- . 2.63 750 
5. Two-well pumping unit, one unit on wil, onal 
A a I eccceicinisininivnitenniniiveccemnetncitcmasinnii 4.01 500 
6. Individual well pumpers__ a 500 
7. Four-well pumping unit __ 5.7 526 








tribution system. One particular sys- 
tem was designed to operate all pump- 
ing wells on 700 acres from two 13,- 
200-volt to 440-volt substations. This 
service is always available to operators 
without cost. 

The data collected during the last 
two years make it possible to compute 
the complete cost to serve any type of 
pumping unit. For instance, the com- 
plete cost of a distribution system for 
pumping 16 oil wells on 40 acres, using 





oe 


Protective and control equipment for 
individual pumping unit employing 
time-clock to regulate intermit- 
tent pumping 


individual pumping units, was found 
to be $0.22 per ft. The average cost of 
equipment, from the secondary to the 
motor on the unit, including starting 
and protective equipment, was found 
to be $40.00 per well. 


This information on water-flooding 
power applications was obtained 
through the codperation of the pro- 
ducers in the field. It should be help- 
ful to the operator planning a new 
project. The power company engineers 
find themselves in the position of fact- 
finders for data of this kind, because 
they are in contact with the produc- 
tion men, who use all types of equip- 
ment, and have facilities and testing 
apparatus for obtaining first-hand in- 
formation. 
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You Want Profits..9 Want Work!” 


Our network of transmission lines cover a 45,000 
square-mile area in 49 West Texas counties, most 
of which have oil and gas development. Electric 
Service for pumping, drilling, booster stations, 
etc., is available. Experienced power engineers 
will help you with your power problems. 


West Texas Utilities 
Company 


GENERAL OFFICE: Abilene, Texas (Phone 3-2-5-1) 
DISTRICT OFFICES 


San Angelo McCamey 


Quanah 


Ballinger 
Childress 


Cisco Stamford 


Dalhart 
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Graphic representation of varion, 
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Analysis of Power Requirements 
in Refinery Operations 


Study shows modern refinery uses an average of 0.42 hp. more 
per bbl. of oil processed than older-type refinery—modernization 
of older plants promises potential market for electric sales of 
339,000,000 kw-hr. per year 


Oklahoma Gas and Electric Company 


HE art of refining crude oil had 

its inception with the discovery 
of oil in the Pennsylvania oil fields 75 
years ago. The products at that time 
were principally kerosene and lubricat- 
ing oil, but with the extension of elec- 
tric facilities for lighting, and later the 
use of motor cars, gasoline has now be- 
come one of the main products. In the 
early development it was possible to 
extract about 25 percent to 30 percent 
of the crude in the form of gasoline. 
The residue was disposed of at ex- 
tremely low prices. The development 
of heat- and pressure-resisting metals 
to withstand temperatures of 1000°F. 
and pressures of 1000 Ib. aided the fur- 
ther recovery of gasoline content in 
the crude oil. Today the so-called 
cracking process enables a recovery of 
50 to 70 percent of the original charge 
of crude oil, or as much as 30 gal. of 
gasoline from 42 gal. of crude oil. 
Even greater recoveries of gasoline by 
catalytic processes recently developed 
are reported. 


*Member of Industrial Power Committee, 
Edison Electric Institute. 





Outdoor installation of three 30-hp. 
vertical motors driving circulation im- 
pellers in oil-cracking process 
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By W.H.STUEVE“* 


Refinery Locations 


There are in the United States 647 
refineries of all classes, having a daily 
capacity of 4,163,000 bbl.; however, 
only 422 of this number, having a to- 
tal daily capacity of 3,749,000 bbl., 
were active or engaged in the actual 
refining business as of January, 1936. 

The distribution of active oil refin- 
eries by states is tabulated in Table 1. 
Table 2 shows the distribution of re- 





fineries for the various districts of the 
United States. 


Progressive Use of Electricity 


Direct-acting steam pumps were 
originally used for pumping condens- 
ing water, crude oil, and the products 
of refining. This was done largely to 
eliminate the fire hazard, and as great 
quantities of steam were necessary for 
the distillation processes, the steam re- 
quired for pumping was considered on 
an incremental basis and was appar- 
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The reliability, safety and low maintenance cost of 
Westinghouse explosion-resisting motors has been 
adequately proved by pipe line installations requir- 
ing less than 500 hp. Now, Westinghouse makes 
available the same proved mechanical design and 
electrical construction in motors of 500 hp — 3,600 
rpm and larger. 


These motors are designed and built for centrif- 
ugal pump applications on class I group D hazard- 
ous locations. The totally enclosed construction that 
makes safe operation possible in explosive atmos- 
phere also provides a weather-proof enclosure. 


Westinghouse explosion-resisting motors may be 
started at either full or reduced voltage. With 











Two Westinghouse explosion-resisting motors that are 
delivering trouble-free service on pipe line pumping. 


normal starting current they deliver normal start- 
ing torque. Where required, they can be designed to 


deliver either normal or low starting torque with low 
starting current. 


The explosion-resisting motor is only one of the 
many pieces of equipment Westinghouse has de- 
veloped for the safe, economical use of electrical 
power in the petroleum industry. For equipment 
you can depend upon to give trouble-free service 
and long life, consult the Westinghouse representa- 
tive in your district. 


Westinghouse Electric & Manufacturing Company 


East Pittsburgh, Pa. 
J-10145 
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The firs _ 
€ first application 
TABLE | of electric power was for lighting ang 
also to avoid fire hazard Caused }y 
‘ . , 
Location of Refineries by States (January 1, 1936) open-flame torches or gas-lighting. The 
Number Canacitv (bhi. ner dav) introduction of the induction Motor 
ini and centrifugal pump | 
Operating | Shutdown | Building Tctal Operating | Shutdown] Building Total A ‘ 8 P ‘ P ed to the Con- 
— ss al sideration of electric power for Water 
Alabarra. . SS Per 1 4,000 4,000 . ye 
Arkansas. 7 3 | 10 37,209 | 10,500 | 47,700 pumpang, ae eee of water 
Califernia 60 15 | 1 } 76 | 799,160 | 47,950 | 12,000 | 859,110 were require an : ‘ 
Colcrado. 7 BF cases | 10 | 4940} 2,480 | | 7,420 4 ; PUMPINE stations 
Delaware... 2 pe } 1 | 3000 |} 3000 and spray ponds could be installed 
Ge-rgia...... , 2 raced ie } 2 9, 9, ’ . 
liom... 1 ae Bere | 2B 123,000 8,500 | 131,500 some distance from the stills and other 
BR. pvaccuves 6 He ewe | 6 203,200 | j 203,200 : . gee 
Keness....... ae 22 3 i | 26 =| 174/100 | 3,050 | 1,000 | 178,750 refining operations where the ¢limi. 
Kentucky.......-. 9 2 |} 1 | 26,600} 2,700 29,300 nation of fire hazard was considered 
Louisiana......... 12 5 2 | 19 | 183,000 | 19,350 15,000 | 217,350 . L h : e 
Maryland. ........ 3 | 3 | 55,000 | | 55,000 important. Later the explosionproof 
Massachusetts. . ... 2 heres | 2 | 34,500 | | 34,500 . = 
Michigan ley 12 1 5 | 18 | 37,800} 1,000] 8,300 | 47,100 motor again w idened the field of po- 
Mississippi... ae 2 an ere ae tr. tential use of motors. Today oil refin 
i aa 2 | ' 5,5 23.5 z ( - 
la... 17 13 30 | 21,845 4.955 | 25,600 eries perform about one-third to one. 
Diicciccnccen 6 Ub -svease 1 4 } 498 | 72 570 ; : . . ; 
consp ael ipeebe fa Sree 1 7 | 255,800 | 6,500 | 262,100 half of their operations with electric 
New Mexico....... 8 1 1 10 | 6,900 | 100 500 | 7,500 motors. 
New York.... 6 i) Seesures 8 57,000 | 850 57,850 . 
ee ceckeos 12 2 14 107,930 | 2,509 110,430 Types of Refineries 
Oklahoma......... 32 18 50 =| += -252,420 37,439 289/859 : at 
Teanpsivenis es 31 s 39 | 291,675 | 18,800 310,475 Oil refineries can generally be di- 
Rhede Island. .... eB. cases 2 7,000 | 7,000 a ie : 
South Carolina eRe 1 6.500 6.500 vided into three classes, or types, ac- 
South Dakcta ae Bees 1 5 226 | 27 253 cording to the nature of refined prod- 
Tennessee. .. . eS Bs beac 1 100 | __ 100 d d foll 
Texas......... AM 100 1 212 | 961,870 | 192,429 1,500 | 1,155,799 ucts produced, as follows: 
[So 2 i  cagewen 5 | 7,500 500 | 8,009 : : al 
Virgivis ee eee eee 1 2,000 2.000 A. Skimming refineries en recover 
West Virginia..... 5 a Soares 6 14,500 2,500 | | 17,000 25 to 30 ercent o ° 
Wyenieg...... 24 24 i 49 44.971 | 4,459] 2,000 | 51,430 P the gasoline 
—|——— — |—--—— content of crude oil by low pres. 
22 2 15 647 | 3,749,835 | 367,212 | 46,899 | 4,163,946 ae 
Total....... 4 10 i 7 i Citsercned Tar nsat bicseansest sure-temperature distillation. 

B. Skimming and cracking refineries 
that first recover all gasoline con- 
tent possible by low pressure-tem- 

TABLE 2 perature distillation then by fur- 
Location of Oil Refineries by Areas or Districts ther application of heat and pres- 
< ee sure to the residue are able to re- 
Number Canacitv (bh'. ner day) a 
cover about as much additional 
Operating | Shutdown] Building Tctal Operating | Shutdown] Building Total gasoline as was possible with the 
East Ccast........  —_ eae 1 26 617,000 | ..,..... | 6,800 | 624.100 simple skimming process. 
Appalachian. ...... 39 - (2 tues 52 52,875 | 24,650 | 77,52! . 
Ind. Ill., Ky.ete.. | 47 5 5 87 | 462,930 | 12200 | "8,300 | 483,430 C. “Complete” refineries that first re- 
Okla., Kans., Mo., | " 
| _ PORES 55 23 1 79 444,520 | 46,589 | 1,000 | 492,109 cover all gasoline possible by both 
Texas Inland...... 91 96 pean 187 328,070 | 175,929 | | 503,999 low pressure-temperature skimming 
Texas Gulf Coast. . 20 + 1 25 633,800 16,500 1,500 651,800 ‘ 
La. Gulf Ccast.. Sf ue aioe 5 136,000 | 136,000 and high pressure-temperature 
Ark. and La. Inland. 15 10 2 27 88,200 | 30,900 15,000 | 134,100 . 3 ° 
Rocky Mountain. . 65 44 4 113 86,680 | 12,494 | 2,599 | 101,773 cracking and then recover lubricat- 
California........ 60 15 1 76 799,160 | 47,950 | 12,000 | 859,110 ing oil from the residue by rectifi- 
Tctal.... 422 210 15 647 | 3,749,835 | 367,212 | 46,800 | 4,103,046 cation and refrigeration. 
Although the daily capacity of the 
TABLE 3 
"Skimming" Oil Refineries (Class A). Energy (Electrical and Mechanical), Water, and Steam Requirements 
Averag2 “Electric Power” require- Average “Mechanical | Tctal | Water requirements 
ments, kw-hr./bbl. of Power pe hag i | electric | Hp. of | Steam requirements 
Rated | Actual crude input equivalent kw-hr./bbl. of and | electric |. ; | 
capa- | annual erude input equiv. | motors/ | Condensing water S chubsidechbch 
Refinery city, | average is ; ? | mech. | bbl. of | | Total | : 
bbl. /day|throvgh-| Pur- Generated in private plant | Steam | power, | hourly ! Actual,| Bbl. | makeup, Boiler | Degree 
pu‘, chased | | Gas Oil enzines | kw-hr./ | throvgh-| gal. per | water/ | gal. per | Lb./hr. | pressure,| super 
bbi.,hr.| from Gas Oil Steam | engine | engine cr bbl. put min. | bbl. oil | min. lb. heat 
utility | engine | engine | turbine turbines | | } 
ni A 400 13 | 0 0 0 | 0 88 | 0 5 | 1.38 0 ~ 200° | 18.0 800 | 90 0 
K 1,000} 35 | 1.57 0| 0 o| of| o| 143 | 3.00 | 26 250 | 8.6 | 6,000 | 150 0 
C 1,000 33 | 1.21 0 0 0; oO} © | 137 | 258 | 21 | 300 | 10.9 5,500 | 100 0 
D 2,000 66 23 0 0 o| oO} 0 91} 1.4 | 27 250 | 4.5 3,500 | 105 0 
E 2,500 83 16 0 o| of} of} oO | 1.27 | 143 | .25 300 | 4.3 4,000 | 125 0 
F | 3,000 100 15 0 0 0 | 0 | 0 | 1.50 | 1.85 |  .20 330 4.0 7,400 130 0 
G 3,000 63 06 | oO 0 0} Oo | 0 | 1.60 | 1.65 | 60 370 7.0 2,500 | 125 0 
H 3,000} 111 36 0 0 0 | 0 0 | 1.00 | 1.36 90 500 5.4 6,500 | 150 0 
] 3,500 104 24 | 0 0 | 0 | 0 0 | 1.10 1.34 | .43 500 5.8 6,500 130 0 
J 3,500 | 112 48 0 0} oj} 0 0 | 53 | 1.01 | 1.55 | 1,400 | 15.0 10,500 | 125 0 
K 5,000 108 53 | 0 0 | 0 | 0 0 | 1.40 | 1.93 1.02 | 620 6.7 6,500 150 0 
L 5,000 146 11 | 0 | 0 | 0 0 0 | 1.55 1.66 61 | 770 6.3 7,500 125 0 
M 5,000 | 208 0 0} 05}; Of}; Of 0 80 | 1.30 0 | 1,300 7.5 24,000 | 150 | 0 
N 6,000 | 166 18 0 0} 0 19 0 | 9 | 117 | .30 | 1000 | 7:2 10,000} 125 | 0 
0 6,500 | 200 26 0 0} oO 0} o |} 1.90 | 2.16 | -51 | 1,020 6.1 18,000 | 100 0 
P 6,500 | 166 10 0 0 | 0 25 0 | .90 | 1.25 63 610 4.4 10,000 | 125 | 0 
Q 7,500 | 150 88 0 0 | 0 | 0 | 0 | .84 1.72 | 2.60 | 600 4.8 15,000| 135 | 0 
17 64,400 | 1,864¢t| 30" 0 | .056* 0 | 045° 0 | 1 158° 1.556*| .9* | | 6.6* | 78 Ib./ | | 
| i | __bbl.* | c. 

















*Weighted average. 
ttPercent throughput of nominal capacity =69.5 
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Viewers by using 
PURCHASED 
ELECTRIC POWER 
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Electric Power purchased from the Texas 
Power & Light Company is a basic profit- 
factor in petroleum operations from wells 
to refineries ... because of lower installa- 
tion cost: low operating and maintenance 
cost: greater efficiency and flexibility: 
maximum portability: greater salvage 
value; and less lost time from shut-downs. 
More than. 20 years of experience provides 
a wealth of facts to prove superiority of 
Purchased Electric Power in the petroleum 
industry. This Company pioneered in sup- 
plying transmission line electric power to 
the petroleum industry in Texas. 


TEXAS POWER & 
LIGHT COMPANY 


Interurban Building . .. Dallas 








422 operating refineries is 3,749,000 
bbl. as shown in Tables 1 and 2, it is 
significant to note from the U. S. Bu- 
reau of Mines report for 1935 that re- 
fineries actually processed an average 
of only 2,750,000 bbl. daily, represent- 
ing an operating capacity factor of 73 
percent. On an annual basis, all the 
operating refineries processed 966,243,- 
000 bbl., or about the actual total 
production of crude oil in the United 
States during 1935. 

An examination of refining methods 
indicates wide variations in the amount 
of steam produced, boiler pressures, 
types and amount of fuel burned, use 
of steam pumps, generation of electric 
power, purchase of electric power, 
and the type of distillation and crack- 
ing equipment installed. There are 39 
different types of cracking units and 
some eight or ten methods or practices 
of producing lubricating oils, all of 
which require different amounts of 


electric and/or mechanical power and 


applied heat. 


Power Requirements Surveyed 


The purpose of the following study 
was to determine, if possible, the 
amount of power in its various forms 
necessary to operate the three classes 
of refineries. These data should be use- 
ful as an indication of the possible ap- 
plications of purchased power, either 
in a new refinery being constructed, 
or in an old refinery to replace steam 
or internal combustion engine power 
in its various forms. Detailed informa- 
tion of actual power requirements of 
44 representative refineries, or about 
one-tenth of the total number in op- 
eration, was obtained by question- 


naires. 


The refineries from which answers 
were received represent slightly more 
than ten percent of the total number 
of refineries operating, about 13 per- 
cent of the total refinery throughput, 


















Squirrel-cage induction mot 
nected to centrifugal pumps, refi” 
tank-farm pump house Y 





See 


and 19 percent of the total electric en. 
ergy purchased for refining Operation 
in the United States. 

The total itemized power require. 
ments for the three types of refineries 
are shown in Tables 3, 4, and 5, fo 
Class A “Skimming Refineries,” Class 
B “Cracking Refineries,” and Class ¢ 
“Complete Refineries,” respectively, 

By referring to Tables 3, 4, and 5, jt 
is noted that figures are shown for the 
weighted average “power require. 
ments,” both “electrical and mechanj- 
cal,” the amount of water necessary 
for condensation of gas vapor, and the 
steam required for each bbl. of oil 
charged to stills. 

These results are re-tabulated in Ta. 
ble 6 for the three classifications of re- 
fineries. 

Referring to Table 6 it is noted that 
the 44 refineries studied operated at 77 
percent annual operating capacity, 
The operating capacity for the active 
422 refineries in the United States was 
slightly less, or 73 percent; possibly 
accounted for by the smaller use of 
gasoline in the winter months in the 
territory of the larger number of the 
refineries not covered in this study. 
Virtually all the 44 refineries covered 
in this study are in Kansas, Oklahoma, 
Louisiana, and Texas. Attention is 
called to the gradual increase in amount 
of energy required as the processing of 
crude becomes more complicated, in 
passing from a simple distillation of 
gasoline (Class A) to the cracking proc- 
ess (Class B), and thence to the 
manufacture of lubricating oil (Class 





































































































sno 
ttPercent throughput of nominal capacity =78.5. 


TABLE 4 
"Cracking" Oil Refineries (Class B). Energy Electrical and Mechanical), Water, and Steam Requirements 
Average “Electric Power” require- Average “Mechanical Total Water requirements 
ments, kw-hr./bbl. of Power” requirements, electric | Hp. of Steam requirements 
Rated | Actual crude input equivalent kw-hr./bbl. of and electric ; 
capa- | annual ernde inout equiv. | motors/ Condensing water 
Refinery city, | average a : : mech. | bbl. of 
bbl./day|through-| Pur- renerated in private plant Steam | power, | hourly | Actual,}| Bbl. Total Boiler | Degree 
put, | chased Gas Oil engines | kw-hr./ | through-| gal. per | water/ | makeup,| Lb./hr. | pressure,| super 
bbl./hr.| from Gas Oil Steam | engine | engine or bbl. put min. bbl. oil | gal. per lb. heat 
utility | engine | engine | turbine turbines min. 

A 2,000 83 1.68 0 0 0 0 1.8 0 3.48 3.6 1,000 14.5 5,000 140 50 
B 3,000 83 1.44 0 0 0 2.4 0 .40 4.24 4.9 1,500 21.2 Serene 18,000 150 0 
Cc 3,000 111 14 0 0 0 0 1.02 .21 1.37 9 1,200 13.0 Pre 10,300 125 0 
D 3,000 123 31 0 0 0 0 0 1.07 1.38 1.4 1,600 16.0 ee 12,500 160 0 
E 4,000 97 .49 0 0 0 1.55 0 1.34 3.38 3.2 2,000 17.0 100 15,500 120 0 
F 4,500 187 1 54 0 0 0 1.00 0 .16 2.70 3.2 4,500 29.0 cate 25,000 150 0 
G 5,000 142 1.06 0 0 0 2.10 0 17 3.34 2.9 2,000 16.8 250 16,000 100 0 
H 5,000 125 1.77 0 0 0 .80 0 1.04 3.60 4.6 1,350 19.2 cane 21,000 100 0 
I 6,500 200 .87 0 0 0 1.13 6 30 2.90 3.1 5,000 | 30.0 eee ree 150 0 
J 10,000 194 2.06 0.6 0 0 0 0 1.42 3.48 mae 10,000 61.5 Recto 24,000 100 0 
K 15,000 375 .72 0 0 0 55 0 1.07 2.37 3.9 4,500 14.4 500 53,500 150 0 
L 15,000 417 1.37 0 0 0 0 0 1.20 2.57 2.2 8,000 23.0 Pee 29,000 200 0 
M 20,000 645 1.32 0 0 0 1.16 0 .54 3.02 aicied 24,000 44.1 88,000 150 0 
N 20,000 750 1.86 0 0 0 .92 0 2.50 5 28 4.2 15,000 24.0 133,000 160 100 
O 25,000 750 2.80 0 0 0 0 0 0 2.80 3.5 13,000 20.8 40,000 110 0 
P 25,000 920 .69 0 0 0 0 0 1.78 2.47 nine 12,500 16.3 119,000 140 0 
Q 70,000 | 2,500 1.00 0 0 0 .30 0 1.05 2.35 2.2 35,000 16.8 250,000 200 100 

17 236,000 | 7,702tt| 1.29* .03* 0 0 46° .05° 1.34* 3.17° 3.04* 22 .3° 10% sh 

“Weighted av 
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A 150-hp., 2300-volt, induction motor 
for crude charging pumps, 
multiple pressure 
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C). This also holds true for the in- 
crease of condensing water required in 
assing from Class A refineries of low- 
temperature operation to the high-tem- 
ature cracking process Class B re- 
fineries, The condensing water require- 
ments of Class C refineries are virtu- 
ally the same as those of Class B 
refineries, for essentially they both 
resort to cracking in the same Propor- 
tions in the production of gasoline. The 
additional energy required in a Class Cc 
refinery, over the Class B refinery, is 
used principally for refrigeration to re- 
move paraffin wax from the lube stock, 


and for distillation recharging. 

. essed in refineries during 1935, in Referring to Table 3, Class A re- 
Potential Market for Power Sales the remainder of the 378 refineries _fineries, note that the average amount 
Again from Table 6, note that the not studied. If uneconomic, steam of purchased power is three-tenths 

weighted average use of purchased pumps can be replaced, or if uneco- kw-hr. per bbl. of oil throughput. 
electric energy is 1.53 kw-hr. per bbl. nomic, generation of mechanical steam This no doubt represents the actual 
of oil processed for the 44 refineries power can be replaced—the refinery amount of power required to pump the 
studied, but the average purchases purchased-power market would absorb condensing water of 6.62 bbl of water 
of energy for the entire group of 422 = approximately 352,000,000 kw-hr.rep- _— per bbl. of oil processed through 





refineries in the United States are only resented by a demand on power utility the condensing coils and cooling tower 
1.11 kw-hr. per bbl. of oil processed. systems of about 60,000 to 70,000 kw. against an average head of 70 lb. per 
This discrepancy can be reconciled The potential market for purchased sq. in., leaving the use of purchased 
when consideration is given to the fact utility power can be arrived at in an- _— power for other operations practically 
that the average age of the 44 refineries | other manner by using the U. S. Bu- _ nil. This situation is also true regarding 


studied is perhaps only half that of the = reau of Mines data for capacity and the water pumping load in cracking re- 
422 refineries. The older refineries (see operating capacity factor, coupled fineries (Class B) shown in Table 4, 
Table 8) use steam pumps to a great | with information obtained from the — where the total average use of pur- 
extent; the more modern refineries, survey of 44 refineries covered in this chased power is 1.29 kw-hr. per bbl. of 


such as the 44 studied, have taken ad- _ study. oil processed. Water pumped in the 
vantage of the more recently developed Table 7 is introduced to bear out amount of 22.3 bbl. of water per 
centrifugal pumps that can be driven _ this conclusion. bbl. of oil will require approximately 
by motors more advantageously. Thus, by using one method of analy- nine-tenths kw-hr. of energy, leaving 


Thus, it may be said that the po- sis to determine the potential market only four-tenths kw-hr. as an aver- 
tential market for sales of purchased for purchased power from Table 6 the age for other purposes throughout the 
power in the modernization of the results indicate such sales may ap- refinery. 
older plants is of the order of 1.53- proach 352,000,000 kw-hr. per an- Conversely, those refineries using an 
1.11, or 0.42 kw-hr. for every bbl. of | num; another method as shown by excess amount of condensing water 
oil being refined. Table 6 indicates a Table 7, indicates a slightly lower should be investigated with the idea of 
total of 838,343,000 bbl. being proc- _ value or 339,000,000 kw-hr. annually. reducing the power purchased as in 











































































































TABLE 5 
“Complete” Oil Refineries (Class C). Energy (Electrical and Mechanical), Water, and Steam Requirements 
Average “Electric Power" require- Average “Mechanical Total Water requirements ; 
ments, kw-hr./bbl. of Power” requirements, electric | Hp. of Steam requirements 
Rated | Actual crude input equivalent kw-hr./bbl. of and | electric : 
capa- | annual eride input equiv. | motors/| Condensing water 
Refinery city, | average ng ra mech. | bbl. of 
bbl./day|through-| Pur- {| Generated in private plant Steam | power, | hourly | Actual, Bbl. Total Boiler | Degree 
put chased Gas Oil engines | kw-hr./ | through-| gal. per | water/ | makeup,| Lb./hr. | pressure,| super 
bbl./hr.| from Gas Oil Steam | engine | engine or bbl. put min. | bbl. oil | gal. per Ib. heat 
= utility | engine | engine | turbine turbines min, 
A 5,000 166 5.30 0 0 0 0 0 1.35 6.65 | yp aa eee See 50,000 150 0 
B 5,000 141 4.95 0 0 0 0 0 1.59 2 3 Pe 2,500 22 aa 54,000 165 0 
Cc 5,000 166 1.67 0 0 0 0 0 4.20 5.87 3.9 3,000 eB wexcow 80,000 140 0 
D 8,000 217 1.48 0 0 1.05 0 0 3.70 Ss fa - 3,500 19.5 80,000 140 30 
E 10,000 417 2.52 0 0 0 86 0 1.91 5.25 5.9 5,000 14.5 600 | 110,000 140 0 
F 12,000 400 .63 0 0 4.55 0 0 45 Oo ff er cuss Ml wehinn 210,000 17 115 
G 12,000 417 2.65 0 0 0 0 0 2.88 5.53 6.3 8,000 23.2 1,000 | 75,000 140 0 
H 16,000 585 1.20 0 2.22 61 1.37 0 26 5.57 5.6 9,000 18.5 1,200 ; 85,000 125 0 
I 30,000 833 1.68 0 0 2.65 54 0 54 5.40 6.6 20,000 28.6 2,000 | 200,000 150 0 
J 50,000 | 1,660 3.00 0 0 0 1.12 0 1.35 5.47 6.0 40,000 28.6 3,000 | 300,000 125 100 
10 153,000 | 5,002tt] 2.34* 0 5° .90* .69* 0 1.42* 5.55* 6.0* 24.5* 9.5% tod 
bl. 
150-gal. bbl. 
Weeniet av 





ae 
ttPercent throughput of nominal capacity =79.0. 
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TABLE 6 


Weighted Average Power, Water, and Steam Required 

| | 

| Weighted 

| average | Tctal purch. 
kw-hr. electric power, 

purchased | kw-hr. 

per bbl. oil 





Number Total Percent 
of through- through- 
refineries put, | put of 
studied bbl./hr. | nominal 
capacity 


Weighted 
average 
bbl.t 
water/ 
bbl. oil 


Weighted 
average 

lb. steam, 
bbl. oil 


Tctal bbl. | 
throughput 
1935 


| 


A ee 7 y 864 | 69 
B 7,702 78 


16,300,000 | 0.30 4,899,000 5.6 
67,600,000 | 1.29 87,200,000 23 
79 44,000,000 2.34 103,000,000 


195.090,000 


Cc 


Total 127,900,000 | 1.53* 
1935 total | 
rUS.A.| 422 3 | 966,243,000 | 111° 




















| 1,071,841,000 





*Weighted average. 
150 gal. bbl. 








TABLE 7 


Determination of Potential Market for Purchased Power 





| 
n 


Actual throughput Purchased electric 
bb!./day (U.S. | | Purchased energy energy potential 
Bureau cf Mines) Percent | required (reference | market, provided 
Bureau cf Mines, | 73 percent of tetal oil Table 6) 422 refineries were 
1935) | operating capacity | refined kw-hr./bbl. ele*trified similar 
| 
| 


| Capacity in bbl. 
Class of per day (U.S. 


refinery 


factor | to the 44 st idied, 
t tal kw-hr. 


40.5 
10.5 
49.0 


1,519,540 1,115,000 
392,800 289,000 
1,837,495 1,350,000 


3,749,835 





100.0 


122,000,000 
136,000,000 
1,153,000,000 


1,411,000,000 


Less sales of purchased electric energy in 1935 


1,071,841,000 


Additional possible sales of electric energy 339,159,000 











“C” and “J” in Table 3, “J” and “M” 
in Table 4, and “J” in Table 5. 

An ideal operation, wherein the total 
“Electric and Mechanical” power re- 
quirements are purchased, is disclosed 
in Table 4, Refinery “‘O,” using 2.8 
kw-hr. per bbl. of oil processed, and 
generating only 53 lb. of steam per 
bbl. of oil processed. It should follow 
that if one refinery can be operated 
wholly on purchased power and mini- 
mum amount of steam, others could do 
the same, thereby greatly increasing the 
potential market for purchased power. 
Other refineries approaching this ideal 
operating situation are “A” and “B” 
(Class C) shown in Table 5, both of 
which purchase approximately 80 per- 
cent of their total power requirements, 


with an average amount of steam 
generated. 


Initial Power Applications 

A further study of Tables 3, 4, and 
5, discloses an appreciable amount of 
“electric or mechanical power” ac- 
tually generated by use of internal- 
combustion engines, and steam engines, 
leading to the conclusion that power 
applications best adapted for conver- 
sion to purchased electric power would 
be those in which the present electric 
power used is being generated by the 
use of steam and internal combustion 
engines. 


Electric Power Represents 44 Percent 
of All Power 


The present amount of electric 


power being generated by steam 

is principally in the “complete” ( t 

C) refinery, and amounts to ahead 

440,000,000 kw-hr. annually, and 1 4 
amount of energy generated by in. 
ternal combustion engines is 12¢ 665... 
000 kw-hr., or a total of 566,665,009. 
kw-hr. that are generated in privall { 
plants in refineries throughout the 
United States. It may thus be said that 
oil refineries use a total of 1,638,506. 

000 kw-hr. (1,071,841,000 kwehe > 
purchased plus 566,665,000 kw-hes 
generated) which in turn is 44 pete 
cent of the total “electric and me. 
chanical” power required in all operat. 
ing refineries. 


Economic Value of Fuels Used in Pri 
vate Generating Plants 

No doubt, a considerable portion, if 
not the greater portion, of the 440, 
000,000 kw-hr. generated privately | 
with steam, is generated with bleeder _ 
or extraction turbines and, therefore, 
the cost of fuel used, or the market 
value of the fuel used, enters into the 
economic determination of the amount 
of electric energy that can be success. 
fully and cheaply produced. 


By referring to Table 8, a great 
many conclusions can be drawn re- 
garding the economic values of fuels 
consumed. 


In the case of “East Coast” refin- 
eries, note that they consume a pre- 
ponderance of oil as fuel, 58.8 percent, 
due to not having cheap natural gas 
available, as is the case with the “‘Ar- 
kansas-Louisiana Inland,” “Rocky 
Mountain,” and “California” refineries, 

In the case of “Appalachian” refin- 
eries, note the great amount of coal 
(40 percent) used as basic fuel. How- 
ever, their B.t.u. total input (1,119,- 
000 per bbl.) is greater than any other 
district, leading to the conclusion that 
coal is cheap, and that their “crack- 
ing” facilities are not of recent instal- 
lation as disclosed by the data showing 





TABLE 8 


Percent Various Types of Fuels Consumed in 422 Operating Refineries During 1935 by Districts (Based 
U. S. Bureau of Mines Dote Submitted for 1935) 





Texas 
Gulf 


Texas, 
Inland 


Indiana, 
Illinois, 
Kentucky 


Average heat 
content, 

B.t.u. per unit | 

6,000,000 /bb!l. 58 80 
Acid sludge | 4,500,000 /bbl. 5.40 25 2.39 95 3 
Coal | 13,000/Ib. 1.20 | 00 14.10 0 
Natural gas 1050/cu. ft. 0 10 19 22.80 
Still gas 1400/cu. ft. 33.60 26.20 54.43 39 60 38 60 
Coke | 15,000/Ib. 40 | 62 86 1.11 0 
Pur: hased steam 1000/\b. | 
Purchased power, kw-hr. 3415/kw-hr. | 60 68 | 


Tota! 


Appa- 


Ok'ahoma, 
lachian ‘ 


ansas, 
Missouri 


| 


37.00 18 § 


15 27.60 
ae 


43 2 | 65 


100.00 


Purchased power, kw-hr. 
bbl endl 2: §8 


1 O08 


Thousands of bbl. refined 129,958 61,694 200,799 


| 

Thousands B.t.u. of fuel 
consumed per bbl. os 697 | 563 | 588 

} 


*Total 





Louisiana 


Cali- 


| Average 
fornia | 
! 


cf 422 
refiner es 


12 50 11.30 22.60 | 31.40 
10 3.30 5.0! 3.94 

0 | 1.50 5.35 
25.90 32.60 } 14.15 
57.10 38.00 43.00 
2 30 90 58 
96 

1.00 } 62 


Arkansas, | Receky 
Louisiana, | Mountain | 
Inland | | 


Gulf 


2.10 


100.00 


2 46 2 51 [2 | 1.11 


43,015 19,029 966,243* 


177,849 


514 840 419 | 615 
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the lowest percentage of refinery gases 
recovered and used for fuel in any of 
the districts. 

In reviewing the percentages of fuel 
consumed, “the average for all refin- 
eries” in Table 8, of the non-market- 
able fuels, acid sludge, refinery gas 
(methane and ethane), and coke, com- 
prises a total of 47.52 percent of the 
total fuel required for all purposes of 
615,000 B.t.u. per bbl. 

Thus, with 47.52 percent of 615,- 
000 B.t.u. or 292,000 B.t.u. of heat 
value available that can not be sold on 
the market, and an average of 173 |b. 
of steam being produced for each bbl. 
of crude refined, requiring perhaps 
1600 B.t.u. per lb. of steam to be fired 
under the boilers, it is obvious that an 
almost perfect heat balance could be 
attained between the actual amount of 
steam produced and the amount of 
waste or non-marketable fuels avail- 
able for boiler firing. 

From Table 8 it is noted that use of 
acid sludge amounts to 7.74 percent 
of the total fuel required in “Kansas, 
Oklahoma, Missouri” district. If the 
solvent process for lubricating-oil re- 
fining or the cuprous chloride process 
is adopted generally throughout this 
district, and assuming the acid-sludge 
percentage were reduced to the na- 
tional average of 3.94 percent or al- 
most one-half of the present amount 
being produced, it is estimated that an 
additional 40,000,000 kw-hr. could be 
sold to replace steam power. 


It is also noticeable that the use of 
petroleum coke does not appear to be 
very great, the average for the entire 
country being only 0.58 percent, or 
about one-half of one percent of the 
total fuel consumed. The amount of 
coke produced, however, is not dis- 
closed, and it is generally understood 
that the fuel market will absorb the 
production at a higher price than other 
waste fuels or gases. Its production is 
gradually becoming less each year be- 
cause of increased efficiency in newer 
installations of cracking processes. 


Detailed Analysis of Fuel Costs of 
Individual Plants Desirable 


General conclusions, as determined 
from average results mentioned herein, 
cannot be construed as applying to all 
individual refineries, for no doubt there 
are certain refineries that do not pur- 
chase any electric power at all. Hence, 
a more detailed analysis of the individ- 
ual refinery’s fuel costs is necessary to 
promote the use of purchased electric 


power. 

In further study of Table 8, promo- 
tional sales efforts might be suggested 
for those districts showing a low aver- 
age amount of purchased electric 
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power usage, as “Indiana and Ken- 
tucky,” “Texas Gulf,” and “Arkan- 
sas-Louisiana Inland.” 

The value of data shown in Table 
8 is further increased, when, using as 
an example, in the refineries in the 
“East Coast” district it is shown that 
they obtain 58.8 percent of their total 
fuel requirements from fuel or distil- 
late oils. The market value of distillate 
fuel oil may increase to such values 
that its use for generating steam, and 
in turn power, would prove more 
costly than an outright purchase of 
electric power for the same operation. 
The same may be said for the refineries 
in the “Appalachian” district, obtain- 
ing 40 percent of their total heat en- 
ergy from coal. 

No doubt the 1,119,000 B.t.u. re- 
quired for refineries in the “Appa- 
lachian” district per bbl. of oil refined 
can be attributed to poor boiler com- 
bustion, obsolete cracking furnaces and 
stills, which contribute to this eco- 
nomic waste of fuels. Electric motors 
using purchased power may be cheaper 
to operate than boilers producing 
steam for power purposes. 





Further Fields for Exploration 


The possibility of electric utilig; 
in large industrial centers ins “ 
extraction or bleeder turbines adjacen, 
to refineries and selling both steam sad 
electric energy appears to deserve con 
sideration, particularly in the “Bast 
Coast,” “Appalachian,” and ““Tilinois” 
districts, provided such Power com. 
panies desire additional Capacity, and 
provided the market would absorb the 
fuel oil for heating or marine usage at 
a higher price than ordinarily obtaing 

If the use of the polymerization 
process continues to increase and fe. 
finery gases in greater quantity are 
used as charging stock, the refiner May 
be forced to look elsewhere for power 
energy and purchased power may 
prove most economical. 

On the assumption that about 29 
percent of the present refinery Bases 
can be recovered further by the poly. 
merization process, a further market 
for about 75,000,000 kw-hr. is poten- 
tially possible to replace the present 
power generated by steam from these 
gases, and after allowing for increased 
power required for higher compres- 
sion and condensing water necessary, 





1. Lighting 


2. Pumping 


$0 Ib. per sq. in. 


20 Ib. per sq. in. 


3. Compressors 


4. Welding 


5. Machine Shop 


6. Conveying 
Equipment 


7. Miscellaneous 


Principal uses of electrical power in refineries 


It is generally considered good practice to use about three percent of 
the total energy required in refining operations for floodlighting, 
tank lighting, building lighting, etc. 


(a) Water pumping through condensers requires pressures of about 
(b) Water pumping through spray ponds requires pressures of about 


(c) Charging pumps for both crude and hot oil. In the case of charg- 
ing pumps for cracking units, the hot oil is recirculated perhaps 
eight or ten times and pressures of 1000 Ib. are required. Conti- 
nuity of power supply is essential, and steam turbines can be 
used for speed control in starting and stopping, or to obtain 
better heat balance. 

(d) Charging pumps for reflux, tars, pitch, and other side products 
from fractionating columns. 

(e) Transfer pumps and treating pumps. 

(f) Boiler-feed pumps. 

(g) Deep-well pumps for make-up. 


(a) Air compressors for maintenance work, agitating air, tube clean- 
ing, tank and car cleaning. 

(b) Ammonia compressors for refrigeration to eliminate paraffin from 
lubricating oil, and synchronous motors for better power factor 
throughout the refinery, are usually installed. 


All maintenance, construction, and repair work requires arc-welding, 
and portable motor-driven generators are essential. 


Lathes, drills, pipe-threading machines, hacksaws, grinders, buffers, 
cranes, planers, and many other applications requiring individual motor 
drive, are essential in every refinery. 


In large refineries, particularly those in which lubricating oil is pro- 
duced, motors are used to convey sacks, drums, cans, and cartons of 
the finished product. Also, chain and belt conveyors are adapted to 
move filtration clays, acid-sludge, and petroleum coke. 


Small motors are adaptable to the following uses: 
(a) Mechanical agitators 

(b) Mechanical mixers 

(c) Oil dehydrators 

(d) Clocks and meters 

(e) Hoists and trucks 
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Arkansas Fuel Oil Company refinery, Shreveport, Louisiana 


Electric Power in East Texas 


and Rodessa Fields 





Proration of production has prompted 

combination billing for scattered 

meters—demand rate permits low unit 
cost on high load factor operation 


By J. E. ELLIOTT 


Industrial Engineer, Southwestern Gas and 
Electric Company 


LECTRIC power has been an im- 
portant factor in the development 
of the East Texas and Rodessa oil 
fields. Service is supplied for pipe-line 
pumping, oil-well pumping, refineries, 
water-pumping, gathering stations, 
camp-lighting, machine shops, and 
miscellaneous operations. These areas 
are supplied with service by the South- 
western Gas and Electric Company. 
Shortly after the discovery of these 
fields, the company constructed a net- 
work of transmission and distribution 
lines to serve them, interconnected to 


oil field power loads. Most operations 
in the oil industry have inherently 
high load factors and the power bill 
should reflect the resulting benefits. 
The demand type of rate is particularly 
adapted to oil operations because it re- 
sults in a low unit cost for service to 
loads operating at high load factors. For 
an oil company unable to operate at 
a high load factor, there is available a 
rate, without a demand charge, based 
solely on the amount of energy used. 
As the East Texas and Rodessa fields 








J. E. ELLIOTT 


was born in Corsicana, Texas—Was 
associated with the Texas Power & 
Light Company during the electrifica- 
tion of the Mexia and Powell fields— 
Attended Rice Institute, Houston, 
Texas, after which he took a post- 
graduate course with the Westing- 
house Electric and Manufacturing 
Company, Pittsburgh, Pennsylvania, 


and subsequently was employed in 








the company’s design engineering 
department—Resigned from Westing- 
house in 1925 to become associated 
with the Southwestern Gas and Elec- 
tric Company. which company he 
has served in various capacities for 
the last 14 years, now being man- 
ager of the industrial engineering 
department — His principal interest 
is in the application of electric power 
to the various branches of the pe- 
troleum industry—Is a director and 
past-president of the Petroleum Elec- 


tric Power Association. 
=| 
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are producing under drastic proration, 
the company has instituted the max- 
imum simultaneous demand method of 
billing to meet this operating condi- 
tion. 

If the customer so desires, the com- 
pany will supply all transformation 
equipment of standard voltage and 
each electric service location will be 
billed separately. If an oil company 
owns and maintains the transmission 
and distribution lines on the various 


supply continuity of service, a feature 
of foremost importance in oil-field 
operations. 

There is available a total capacity of 
125,000 hp. in power plants and inter- 
connected facilities to supply these 
fields. This capacity is sufficient for 
present and probable future require- 
ments of the field. 

Electric rate schedules were designed 
to meet the peculiar characteristics of 





















































leases, the company will set any re- 
quired number of meters to measure 
the energy delivered to each lease and 
the energy used on the various leases 
will be added together to appear on 
only one statement. This is equivalent 
to having all the energy pass through a 
single meter, although the leases may 
be scattered over a wide area. 

Our experience would lead us to be- 
lieve that oil companies do not always 
give proper thought to many items of 
operating costs included in the electric 
power bill. When another form of 
power is used, it is likely that the 
operating costs will be distributed to 
several different accounts and, unless 
they are especially compiled, a true 
picture of the operating cost may not 
be obtained. 


Well-Pumping 


The East Texas oil field includes an 
area of 130,000 acres and has approxi- 
mately 26,000 producing wells. There 
are in excess of 6000 wells equipped 
for pumping by various methods of 
artificial lift. Gas-lift is used rather 
extensively, but it is not known at 
present whether this method may be 
used successfully to produce the wells 
throughout their economic life. 

Several central powers have been in- 
stalled, especially on the east side of 
the field in areas where water en- 
croachment is not anticipated in the 
immediate future. The central-power 
method of pumping provides a low 
lifting cost, and it is particularly 





- rrr 


Interior of pipe-line station in 
Rodessa field, Louisiana 























adapted to settled production. It does 
not permit pumping of large volumes 
of fluid and thus lacks the flexibility 
that can be obtained with individual 
pumping units. 

Individual gear-driven pumping 
units have received wide acceptance by 
oil operators for well-pumping. Besides 
being particularly adapted to electric- 
motor drive, the individual unit pro- 
vides flexibility, has a low maintenance 
cost and high overall efficiency. 

At the time the electric motor was 
first used in the production of oil, the 
two principal phases of well operation, 
pumping and servicing, were provided 


7) ae 





Oil well being pumped by an 
electric motor 








Se 


for in 2 single standard rig. This prac. 
tice of equipping a well for both 
pumping and servicing is rapidly dis. 
appearing. It is now general Practice 
to perform the well-servicing opera 
tion with portable equipment, 

Electric motors are now available 
for the pumping operation only, lay. 
ing a considerably lower first cost and 
higher efficiency than oil-well motor 
required formerly to power both 
pumping and servicing Operations, The 
pumping operation is now powered 
usually by a squirrel-cage induction 
motor, either open or weatherproof 
type, having various modifications 3; 
follows: 

1. Single-rated, single-speed, normal 
torque. 

2. Single-rated, single - speed, high 
torque. 

3. Star-Delta, double-rated, single- 
speed. 

4. Double-rated, two-speed, con- 
stant torque. 

5. Triple-rated, single-speed. 

Recent developments in motors for 
oil-well pumping are specially designed 
to obtain high-slip operation. It pro- 
vides a cushion-effect that tends to ab- 
sorb electrically the mechanical shock 
of fluctuating loads instead of permit- 
ting this shock to be transmitted to 
the machinery. 

The daily allowable in the East Tex- 
as field of approximately 20 bbl. per 
well permits the allowable production 
to be obtained usually in two or three 
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Map of East Texas field showing trans- 
mission lines and electrical substations 
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hours’ pumping-time. Several compa- 
nies have effected a considerable sav- 
ing in labor costs by installing time- 
clocks to start and stop the wells at a 
predetermined time interval. The time- 
clock method of operation has enabled 
the companies to keep their demand at 
a minimum, resulting in a higher 
operating load factor, and a lower unit 
cost for energy. Wells on the east side 
of the field producing a relatively 
small amount of fluid are being oper- 
ated successfully with time-switches 
on intermittent service, thus effecting 
a saving in power, labor, and main- 
tenance costs. 

Owing to the uncertainties of prora- 
tion and water-encroachment, many 
operators have equipped individual 
pumping units with backside-cranks 
to which pull-rods may be attached in 
order to power additional wells pumped 
by jacks. A pitman connection has 
also been devised whereby one or two 
additional wells may be pumped with- 
out using a backside-crank. 

On the west side of the field, where 
water is encountered, heavier equip- 
ment, including larger motors, is re- 
quired as compared with units on the 
east side, or near the center of the field 
where there is little or no water. Mo- 
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A hook-up for pumping an oil well 
with a motor and purchased 
electric power 
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tors on individual pumping installa- 
tions range in size from 5 to 25 hp. 
When it is desired to install a single- 
rated motor, it is estimated that 15 hp. 
is ample to provide for present and 
future requirements. In the multiple- 
well hook-up, which is quite popular, 
the motor-size should normally be in- 
creased to provide for the additional 
load. One three-well installation on the 
east side of the field is being powered 
by a 10-hp. motor having an actual 
input of 71 hp. 

The total actual energy required to 
pump a given number of bbl. from 
any depth remains virtually constant, 
regardless of the elapsed time in which 
the operation is performed. It will take 
a 5-hp. motor twice as long to per- 
form the same operation as a 10-hp. 
motor. When service is purchased 
under a demand rate, it is to the oper- 
ator’s advantage to keep the horse- 
power demand at a minimum to obtain 
the lowest possible cost for energy. 

The electric-power cost to pump 20 
bbl. of oil from an East Texas well for 
a 24-hr. period would be less than 
were the same production pumped in 
one or two hours. In order to deter- 
mine the length of pumping time that 
will be most economical, it is neces- 
sary to balance the increased labor cost 
against decreased energy cost. 

A bbl. of East Texas crude oil 
weighs approximately 300 lb. The 
number of ft-lb. required to lift a 
volume of one bbl. from a depth of 








3600 ft. may be calculated as follows: 


300 Ib. X 3600 ft. = 1,080,000 ft-lb. 
1 kw-hr. = 2,654,000 ft-lb. 


Energy required to lift one bbl. of 
oil 3600 ft. 


__ 1,080,000 
~~ 2,654,000 


This calculation is based on 100 per- 
cent overall efficiency and does not 
take into consideration influencing fac- 
tors such as gas in solution that would 
tend to decrease the amount of work 
required. In performing this work me- 
chanically, the actual power input will 
depend upon the value of the overall 
efficiency. Assuming an overall effici- 
ency of 50 percent, 488 kw-hr. will 
be required per month to pump 20 bbl. 
per day, or 600 bbl. per month from a 
depth of 3600 ft. 


20 X 30 X .407 
50 


The following table shows the esti- 
mated cost of electric power required 
to pump an East Texas well producing 
20 bbl. of pipe-line oil (no water) 
from a depth of 3600 ft. at various 
unit costs per kw-hr. The rate earned 
is dependent upon the load factor and 
the number of kw-hr. purchased. 


= .407 kw-hr. 





488 kw-hr. per mo. 





Electric Power Cost per Month 


Kw-hr. Rate, cents per kw-br. 
1.5 1.25 1.0 0.9 0.8 
488 $7.32 $6.10 $4.88 $4.39 $3.90 
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An East Texas well being pumped b 
a 15-hp., 440-volt motor 
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It should be noted that the cost per 
month for pumping will increase in 
the event it is necessary to pump an 
appreciable amount of salt water to 
obtain the allowable. 

The energy necessary to produce the 
monthly allowable for each of 20 wells 
pumped by motor-driven individual 
pumping units in various sections of 
the field is shown below. The wells in 
which relatively small amounts of en- 
ergy are required to produce the al- 
lowable are being either agitated by 
gas in solution or pumped from a high 
fluid level. 
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Kilgore Refining Company No. | 
Terry, East Texas field 
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Power required, 


Survey Lease kw-br. per mo. 
Ximines Holland 40 
Sanches Willingham 40 
Penida May Mattox 80 
Johnson Pritchard 80 
Van Winkle Knowles 110 
Van Winkle Knowles 130 
Van Winkle I. &G.N. 170 


Van Winkle Alexander 180 
King Burrough 240 
Castleberry Hampton 240 
Van Winkle Reynolds 250 
Van Winkle I. &G.N. 270 


Clark Holt 280 
Smith Neal 290 
Van Winkle Knowles 310 
Van Winkle Peterson 350 
Clark Wells 370 
Hobson Wells 370 
Parker Alford 430 


Van Winkle Hughey 510 


Past experience has caused many 
companies to doubt the economies of 
purchased electric power for oil-well 
pumping when large volumes of salt 
water are encountered. Any basis for 
this cbjection has been eliminated by 
the Southwestern Gas and Electric 
Company in the rates it has designed 
for oil-field service. In these rates, the 


A 100-hp. motor in this central 
power pumps ten wells 


ae 


unit cost continues to declin 








4 € ast 
load increases. In other words a 
» When 
large volumes of salt Water a 
L 


pumped, the power requirements vill 
be greater, of course; but when mor 
power is used, the average rate is ioe. 
ered. : 

There are relatively few 
installations in the Rodessa oil felt 
Because of the depth of the producing 
area, it is quite possible that lates 
hole centrifugal pumps will be used 
extensively when pumping become 
necessary. 

Pipe Lines 

More electric power is being used in 
the East Texas and Rodessa fields for 
pipe-line pumping than for oil-well 
pumping; principally because well; 
producing by artificial lift require 4 
relatively small amount of energy, 

Electric service is supplied to 9 
percent of the main trunk-line sta. 
tions that are situated within the con. 
fines of the East Texas oil field. These 
stations purchase annually approxi- 
mately 75,000,000 kw-hr. of energy, 
The owners of a number of intermedi- 
ate booster stations also purchase their 
power requirements. Purchased electric 
power is supplied to more than 500 
gathering stations situated in various 
parts of the field. 

A large percentage of the oil pro- 
duced in the Rodessa field is being 
transported through pipe-line stations 
utilizing purchased electric power. 


Refining 


The Southwestern Gas and Electric 
Company supplies six large and several 
small refineries with electric service. 
Electric power is utilized principally 
for operating compressors, water- 
pumps, hot-oil charging and transfer 
pumps, and numerous miscellaneous 
applications. 
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Fig. |. A 60-hp., high-slip, splashproof 
gil-field motor operating a pumping 
unit lifting oil from a depth of 
2200 ft. 
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Purchased Electric Power in Oil 
Operations in Arkansas 


A total load of 10,000 hp. is distributed in oil-well 
and pipe-line pumping and in refinery operation 


By KENNETH C. JOHNSON 


Arkansas Power and Light Company 


URCHASED electric power for 

oil-well pumping, pipe-line pump- 
ing, and oil-refining operations has 
been satisfactorily demonstrated in the 
oil areas of Arkansas. The oil industry 
is steadily increasing its use of inter- 
connected highline power service in its 
many and varied operations. At the 
present time the oil industry in Ar- 
kansas is utilizing about 10,000 hp. in 
purchased electric power service and is 
taking advantage of the many benefits 
and savings that are inherent only 
with central station power. Among 
these advantages are: (1) a low instal- 
lation, operating, and maintenance 
cost; (2) provides the exact amount 
of power needed at all times; (3) ex- 
tremely efficient in all kinds of 
weather; (4) low fixed charges, such 
as taxes, interest, insurance, deprecia- 
tion, etc.; (5) minimum trouble, few 
repairs, smooth operation; (6) easy to 
convey from one location to another, 
and (7) high salvage value. 

Formerly, the various oil companies 
used two-speed, double-rated oil-field 
motors for well pumping, these motors 
being 15/35 hp. and 25/65 hp. The 
low side was used for pumping and the 
high side for pulling the sucker rods. 
The trend now, however, is to use sin- 
gle-rated, high-slip, splashproof motors 
for this operation. The high-slip effect 
is obtained by increasing the resistance 
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in the rotor. This forms a “cushion” 
for the up- and down-strokes and in- 
creases the effect of the counterbalance 














KENNETH C. JOHNSON 


is a graduate in electrical engineer- 
ing from Mississippi State College, 
Starkville, Mississippi, 1933—That 
same year he joined the industrial | 
sales staff of the Arkansas Power 
and Light Company and was placed 
in charge of that department in 1935 
—Is a member and director of the 
Petroleum Electric Power Club, and 
hes been particularly active in in- 
creasing electrification of the oil 
fields in Arkansas. 


























on the pumping unit. This high-slip 
motor has a higher efficiency on this 
particular type load than the conven- 
tional type normal slip motor. The 
motor being splashproof, the equip- 
ment is installed in the open and re- 
quires no housing. Among the advan- 
tages of the high-slip motor are: 

(1) Greater starting torque, clim- 
inating the necessity of rocking the 
beam when starting a heavy well. 


(2) Less starting current required 
from the line, thus causing fewer local 
disturbances on the system. The danger 
of opening the line starters on neigh- 
boring wells is materially reduced. 
Lighter secondary lines may be used. 

(3) Cause less disturbance on the 
system as a whole during starting op- 
erations. This is an item of major im- 
portance on a system of limited ca- 
pacity. 

(4) Current pulsations resulting 
from a group of wells being synchron- 
ized are less pronounced, hence better 
voltage regulations may be maintained 
on the system. 


(5) Measured demand on a group 
of wells is small. This is advantage- 
ous to purchasers of electrical energy 
under a rate specifying that the de- 
mand shall be measured. 


(6) Probable saving in power due 
to greater efficiency of the motor. 
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Fig. 2. A 100-hp. motor driving a pipe-line pump 
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(7) Low stator temperature on 
equivalent average load. 

(8) Adaptable to time switches by 
reason of great starting torque. 

(9) Motors provide a soft drive, 
thus making it easy on both surface 
and subsurface equipment, including 
belts, gears, and sucker rods, and re- 
sulting in low maintenance cost. 

Fig. 1 shows a 60-hp. high-slip. 
splashproof oil-field motor operating a 
pumping unit that is lifting oil from 
a depth of 2200 ft. 

The electrically-driven centrifugal 
pump, the motor and pump being sus- 
pended on the tubing and submerged 
in the well and power being transmit- 
ted to the motor by means of a cable, 
will probably be used to advantage in 
the recovery of oil from deep wells in 
South Arkansas. This equipment has 
numerous qualifications that lend 
themselves to the problem of modern 
deep-well pumping. Purchased electric 
power fits into the picture in provid- 
ing a reliable, efficient, and economical 
source of power for this operation. 


The number of oil companies in 
South Arkansas that have installed 
electric motors on their trunk pipe-line 
pumps and on their gathering pumps 
in recent months has increased. 

Fig. 2 shows a 100-hp. motor con- 
nected to a pipe-line pump. This 
equipment pumps as much as 17,000 
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Fig. 4. A 100-hp. motor operating an 
air compressor in the Schuler field 
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bbl. of oil per day through an 18-in. 
line extending 12 miles. 

The use of electric power in oil- 
refining operations in Arkansas is in- 
creasing. Electrical equipment in new 
installations is finding wider applica- 
tion, especially in the operation of new 
integrated units. Refineries are work- 
ing toward decentralization of the out- 
lying points of the refinery, such as 
loading stations, tank farms, and water 
pumping units, and are aided by the 
availablity of electric power. 

An important factor in the in- 
creased adoption of electrical motors in 
refineries is the action of equipment 
manufacturers in perfecting safe and 
reliable motors and auxiliary equip- 
ment. 

Fig. 3 shows a 100-hp., direct-con- 
nected weatherproof motor providing 





a for the operation of a refinery 
Fig. 4 shows a 100-hp. 
erating an air comnpuseene seamhee 8 
Schuler oil field. mie 
In summation it may be said th, 
the use of purchased electric i 
because of its flexibility is increas : 
in oil-field operations. The vale 
this service is realized to oon 
extent by the operators who make a 
more complete use and wider appli- 
cation of this source of power, [ft is 
a convenient source of energy for the 
operation of auxiliaries and associated 
apparatus, whose value is high and 
whose benefits may be obtained at a 
relatively low cost. 
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Fig. 3. A 100-hp. motor used to pump 
water to a refinery still 
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In Northern Illinois 


Purchased Electric Power is con- 
veniently available for every pur- 
pose in the following counties: 


STEPHENSON 

BOONE 

OGLE 

DeKALB 

WHITESIDE 

LEE 

MERCER 

And Adjoining Counties 


For Further Information Address 


Illinois Northern Utilities Company 


General Offices . . . Dixon, Illinois 



































BENJAMIN 


LIGHTING EQUIPMENT 


for Refineries, Pipe Line Stations, 
Oil and Gas Wells, etc. 











Listed by Underwriters’ 
Laboratories for Class |, 
Group D Hazardous Loca- 
tions. 


Write for special Data Sheets. 
- 2 Address Benjamin Electric 


Mfg. Co., Des Plaines, lil. 
Cat. No. 7520 | 


Benjamin Lighting Equipment is Distributed Exclusively Through 
Electrical Wholesalers 
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The Petroleum Engineer's 


“COMPOSITE MAP” 


SHOWING— (34 x 44 inches) 


Electric Transmission Lines Serving the Oil Industry. 
Location of Oil and Gas Fields. 
Oil, Gas and Gasoline Pipe Lines. 


Refineries. 
In the Mid-Continent, Gulf Coast and Illinois Fields 
Regular paper stock . . - «+ « $1.00 
PRICES Mounted on linen. . . 2.00 
Mounted on linen with roller poles . 2.50 
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@ You can accomplish these desirable results by 
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Typical 5-hp. motor on individual wel a 
another well will be pulled by rod. % 


line from this unit 





POPP POPOL DOPOD G 





By NED W. BEAUDREAY 


Central Power and Light Co, 
Corpus Christi, Texas 


Southwest Texas Operators Recognize 
Value of Electric Power For 


Oil-Well Pumping 


Electric power proves worth in pumping wells situated in remote 
territory—minimum attention permits pumpers to cover wide area 


NE of the most unusual and eff- 
cient pumping methods thus far 
developed is to be found in the Gov- 
ernment Wells, Killam, and Oilton 
fields, in Duvall and Webb counties in 
Southwest Texas. These are shallow 
fields. The problem is that of produc- 
ing wells in an isolated territory having 
limited allowable, and providing in- 
stallations that will operate for many 
years without replacement. 

In the Freer area of Government 
Wells no power lines were available at 
the outset. Some of the producers rec- 
ognized the advantages of using elec- 
tric power for the condition exist- 
ing, and an interesting experiment of 
individual power plants operated by 
producers is underway. Enough experi- 
ence has not been had to report on the 
economies of this method, but the 
four-, three-, and two-well hookups 
from each motor are apparently suc- 
cessful. Individual units are popular. 
and numerous geared powers are also 
being used. Because of the care exer- 
cised in proper counterbalancing of 
wells, most of the equipment, regard- 
less of the number of wells pumped by 
each motor, operates efficiently with 
respect to power consumption. There 
is some question regarding the advisa- 
bility of using rod lines and pump 
jacks, when small individual units and 
motors on each well entail little extra 
first cost, and permit simplified indi- 
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has been an industrial engineer with 
the Central Power and Light Com- 
pany, Corpus Christi, Texas, for the 
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on electrification and power appli- 
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ployed by the Shell Petroleum Cor- 
poration, the Texas Electric Service 
Company, and the California Com- 
pany—He recently received an Edi- 
son Institute award for a paper on 
“The Benefits Derived From Uses of 
Electric Power.” 




















vidual well-pumping operations and 
staggering of load. 

In the Oilton and Killam fields of 
Webb County, producers are purchas- 
ing their power from a utility com- 
pany. These wells are only 2000 ft. 
deep, and the reduction units used are 
inexpensive. Motors of 3 hp. are used 
on individual wells, 5-hp. motors on 
two-well hookups, and 7'/2- or 10-hp. 
motors on three-well and four-well 
hookups. Although there is little gas to 
assist in lifting the oil, there is also lit- 
tle salt water, and using a pumping 
speed of 12 to 16 s.p.m., the pumping 
motion is unusually smoota, and the 
load is 2 hp. per well or less. 

It is interesting to note the cost of 
pumping these wells. The electric 
power cost average is about 1.5 cents 
per bbl. of oil produced, or less, and 
includes lease lighting, floodlighting of 
tank batteries for safety at night, and 
water-well pumping. The rates charged 
by the power company are designed on 
a sliding scale basis, so that as more 
wells are added the cost per well is less. 
Just as in any other business, it is ex- 
plained that “mass production” of 
electric power enables lower cost; 
hence, this economy is passed on to 
producers in proportion to the volume 
of energy consumed. 

Many oil producers, having the facts 
and figures on the total production 
costs per bbl. of oil, especially for pur- 
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DENOTES AREA SERVED BY ELECTRIC UTILITY COMPANY 
SEE KEY LIST OF NUMBERS FOR UTILITY COMPANY SERVING AREA. 
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KEY LIST OF ELECTRIC UTILITY COMPANIES 


(Area served by each utility company is designated on the map by a number that corresponds with number on key list.) 


Arkansas-Missouri Power Corporation .. . . Blytheville, Ark. 28. Missouri Electric Power Company. .... . . Tulsa, Oklo. 
Arkansas Power and Light Company .. . . Pine Bluff, Ark. 29. Missouri Gas and Electric Service Company. . Lexington, Mo. 
Arkansas Utilities Company .... .. . . . Helena, Ark. 30. Missouri Power and Light Company . . . . Jefferson City, Mo. 
Associated Gas and Electric System. . . .. . Ithaca,N.Y. 31. Missouri Public Service Company . . . . . Warrensburg, Mo. 
Baton Rouge Electric Company . . . . . . .Baton Rouge, La. 32. Missouri Public Service Corporation . . . . Warrensburg, Mo. 
Central Illinois Electric and Gas Company .. . Rockford, Ill. 33. Mount Carmel Public Utility and Service Co. . Mount Carmel, Ill. 
Central Illinois Light Company ........ . Peoria, Ill. 34. Northern Power and Light Company. . .. . . Huron,S.D. 
Central Illinois Public Service Company .. . Springfield, Ill. 35. Oklahoma Gas and Electric Company . . Oklahoma City, Okla. 
Central Kansas Power Company ... .. . . Abilene, Kan. 36. Oklahoma Power and Water Company. . Sand Springs, Okla. 
Central Power and Light Company .. . Corpus Christi, Texas 37. Panhandle Power and Light Company . . . . . Borger, Texas 
Community Public Service Company. . . . Fort Worth, Texas 38. Public Service Company of Northern Illinois. . . Chicago, Ill. 
Consumers Public Service Company . . .. . Brookfield, Mo. 39. Public Service Company of Oklahoma... . . . Tulsa, Okla. 
Empire District Electric Company . ... .. . . Joplin, Mo. 40. Public Utilities Company . Thomas and Sherman Counties, Kan. 
Garden City Company ....... . .. Garden City, Kan. 41. Rezeau Brothers Company . Pratt and Kingman Counties, Kan. 
Gulf States Utilities Company ... . . . .Beaumont, Texas 42. State Rural Electrification Authority . . . Jewell County, Kan. 
Highland Utilities Company + + « « « « « Springfield, Colo. 43. San Antonio Public Service Company . i. San Antonio, Texas 
Houston Lighting and Power Company . ° Houston, Texas 44, Sherrard Power Co. . Rock Island, Mercer, and Henry Counties, Ill. 
Illinois-lowa Power Company .... .. . . Monticello, Ill. 45. Southwestern Gas and Electric Company . . Shreveport, La. 
Illinois Northern Utilities Company ..... . . Dixon Ill. 46. Southwestern Light and Power Company. . Chickasha, Okla. 
Inland Utilities Company ........... Chicago, Ill. 47. Southwestern Public Service Company. . . . Amarillo, Texas 
Kansas City Power and Light Company . . . Kansas City, Mo. 48. St. Joseph Ry., Lt, Ht.& Power Company . . . St. Joseph, Mo. 
Kansas Electric Power Company ..... . Lawrence. Kan. 49. Texas Electric Service Company .. . . . Fort Worth, Texas 
Kansas Gas and Electric Company .... . . Wichita, Kan. 50. Texas Power and Light Company. . . . . . - Dallas, Texas 
Kansas Power Company . Great Bend, Kan. 51. Texas Utilities Company ....... . Plainview, Texas 
Kansas Power and Light Company Hutchinson, Kan. 52. West Texas Utilities Company ..... . .- Abilene, Texas 
Kansas Utilities Company . . . ... . . . Fort Scott, Kan. 53. Western Light and Telephone Company . . Kansas City, Kan. 


Louisiana Power and Light Company .... .. . Algiers, La. 
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chased power, are interested in the out- 
come of these electric power pumping 
operations. Such costs are difficult to 
obtain, principally because well-servic- 
ing costs are not consistent and do not 
"represent average conditions; also, be- 

cause the costs of the original leases and 
of drilling the wells are not definitely 
known. Production costs, including 
labor, miscellaneous repairs, power 
cost, interest on investment, deprecia- 
tion on pumping investment, pumpers’ 
residence, lease lighting, water-well, 
and gathering costs, however, are av- 
eraging between 4 and 5 cents per 
bbl. on small leases, and less on larger 
leases. This is less than five percent of 
the market price of the oil. 

The item of labor cost is not def- 
initely established because the number 
of wells each pumper can properly 
operate using electric power is not 
known. Owing to the simplicity in 
starting and the minimum attention 
required in operating, wells can be 
pumped automatically, the well motor 
being started and stopped at any pre- 
determined time. As many as 40 or 50 
wells using individual units can be 
pumped by one workman. The oppor- 
tunity for economy in production cost 
is obvious, as one man must be used 
whether he pumps four wells or forty. 
Virtually no repair or maintenance 
work is necessary on the power end of 
these installations, because an electric 
motor of the squirrel-cage induction 
type has only one moving part, the 
rotor, which has two bearings; these 
require lubrication only a few times 
per year. The most satisfactory per- 
formance seems to be obtained using 
motors designed for higher starting 
torque than the general-purpose motor. 
These motors have higher slip and 
withstand the fluctuating load that is 
characteristic of oil-well pumping, 
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One motor pumping four wells 
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even at slower speeds. Another feature 
of these motors that results in econ- 
omy is the weatherproof design. The 
weatherproof motor is called splash- 
proof and will operate in the open 
without housing. 

Many operators purchase any kind of 
switch for starting and stopping the 
motor. This it not good practice. It is 
economy in the long run to purchase 
waterproof fused entrance switches 
and starters. Most of the smaller sizes 
of motors require only cross-the-line 
starters, in which case preference 
should be given to magnetic starting 
switches having push-button control. 
This simplifies remote control, and if 
automatic starting and stopping is de- 
sired on the wells at a later date the 
time-switch can easily be inserted in 
the start-stop control circuit. Regard- 
less of the type of switch purchased, 
it is important to have the proper pro- 
tective devices, which will positively 
eliminate danger of trouble caused by 
overloading the motor. Push-button 
controls for starting and stopping the 
motor manually are most convenient 
when placed near the brake lever of 
the pumping unit, so that one work- 


A 2000-ft. well being pumped by 
a 3-hp. splashproof motor 





man can operate and stop the unit at 
the desired polished-rod position when 
setting clamp, hooking-off, etc. 

In the Oilton and Killam fields, the 
power company builds 11,000-volt pri- 
mary lines into the fields to a con- 
venient location on the lease to be 
served, and supplies the necessary 
transformers to deliver the power at 
440 volts. The customer builds his own 
440-volt distribution system from that 
point to the motors on wells to be 
pumped, and installs a 440-volt to 
110-volt or 220-volt transformer for 
lighting and small single-phase power. 
Poles, 30 ft. in height, ordinarily are 
used and insulated wire, although some 
producers are using 35-ft. poles and 
bare copper wire. The cost for either 
is about the same. 

Much consideration is given by those 
unfamiliar with electric power opera- 
tion to the dangers involved. In the 
writer’s 12 years’ experience in the 
fields, not one serious injury has 
been observed on the type of serv- 
ice just described (440-volt, three- 
phase, secondary service) because 
the power company owns, installs, and 
maintains the high-voltage equipment, 
and the customer has to use only the 
low-voltage equipment. Some major 
companies who have in their employ 
competent electrical men, of course, 
find it economical to build their own 
lines and maintain their own high- 
voltage transformers, because power 
companies offer lower “primary” rates 
for this class of service. This is due to 
the investment required for primary 
transformer installations, and the haz- 
ards of loss by lightning and other 
causes, and dangers to men working on 
high-voltage. The practice of using 
440-volt systems for oilfield operations 
is recommended to producers. 











THOUSANDS OF OPERATORS 
EVERYWHERE... 
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ELECTRIC POWER 


& The fact that more and more 
operators are turning to Purchased Electric Power for use in pro- 
duction, pipeline, refining and many other purposes is evidence 
that it is getting the job done more efficiently for less money! 





Purchased Electric Power can get outstanding results for you, too. 
Just ask your nearest electric power company for facts concern- 
ing your power problems. A sincere and helpful counsel is offered 
without any obligation on your part. 


POWER—WHEN YOU NEED IT—AT A COST WHICH ALLOWS LARGER PROFITS! 


PETROLEUM ELECTRIC POWER ASSOCIATION 


Box 1498, Oklahoma City, Oklahoma 
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Aerial view of Huntington Beach 
field, California 


(Photo courtes) Fairchild Aerial Surveys, Inc.) 
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Recent Improvements in Technique 
of Aerial Photography 


QUIPPED with a solar navigator, 

a plane may start from any known 
control point such as an astronomical 
station and carry triangulation far into 
the interior of an unmapped country, 
taking a series of photographs at all 
points where triangulation flight lines 
intersect. In this way a triangulation 
net may be constructed by means of 
which accurate control for an aerial 
survey map may be established in in- 
accessible regions. The accuracy of the 
solar navigator eliminates the error of 
merely matching images of one picture 
with those of the next in order to as- 
semble a mosaic. In the petroleum in- 
dustry aerial maps have been used to 
good advantage in the last few years in 
geological exploration of presumed oil- 
bearing strata, fissures or large areas 
where oil seeps have been reported in 
regions inaccessible for large explora- 
tion parties or of which there are no 
maps available for explorative guid- 
ance. The complicated area at Kettle- 
man Hills, California, is an example of 
the type of country where aerial map- 
ping is invaluable. 

Some of the details of the actual 
Preparation of an aerial survey should 
be of interest to those who have never 
had occasion to study the subject. The 
scale of each survey is optional. The 
altitude at which the plane must fly is 
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Part 2 (Concluded) 


determined by the scale at which the 
area is to be mapped and the focal 
length of the lens to be used. Let us 
assume a scale of 3000 ft. to the inch 
is decided upon. For the 3000-ft. scale, 
using a lens of 6-in. focal length, the 
altitude must be 18,000 ft. above the 
terrain, not above sea level. The alti- 
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A biographical sketch and 
photograph of the author can 
be found on page 31 of the 
May issue of The Petroleum | 
Engineer, in connection with 
Part 1 of this article. 
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tude is determined by multiplying the 
desired scale of the map by the focal 
length of the lens: 3000 6. This 
height will, in a single exposure, per- 
mit a photograph to be taken of a 
ground width of about 27,000 ft.; 
however, cross winds and air pockets 
will usually reduce the useful width of 
the photograph to approximately 18,- 
000 ft. Before flight an outline of the 
area to be covered is drawn on maps (if 
available) and notations are made for 
flight guide-lines between landmarks on 
the terrain such as cliffs, peaks, or river 
junctions. The pilot flies along these 
flight guide-lines until the entire area 


has been completely covered by succes- 
sive strips of overlapping exposure. 
Each exposure is made on a 9-in. by 
9-in. film. The overlapping of ex- 
posures reduces the net effective area 
of each picture by about 64 percent. 
The photographer must time his ex- 
posures to overlap shingle-wise by 
about 60 percent and the pilot must 
plan the flight guide-lines so that the 
exposed strips of terrain overlap by 
about 40 percent. This overlap is nec- 
essary for the purpose of accurate 
mapping. Each photograph shows in 
addition to the objects directly beneath 
the camera the objects that were di- 
rectly beneath the camera during the 
next previous and next following ex- 
posures. This overlapping corrects the 
distortion caused by the increasing dis- 
tance at the edges of a single picture 
resulting from the effect of the earth’s 
curvature. 

In assembling the mosaic map there 
are five major steps. (1) Scale ratio is 
carefully determined on a set of con- 
tact prints by checking distances be- 
tween known points on the actual ter- 
rain with the same distances as shown 
on the photographs. This check deter- 
mines the inaccuracies caused by the 
side slip or rise and fall of the plane. 
(2) The next step is the projection of 
the negatives to produce ratio prints 
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having a common scale. (3) Ona com- 
posite board the center point of each 
ratio print and control lines are indi- 
cated in pencil to the desired scale of 
the map, the control lines being deter- 
mined by triangulation points on the 
terrain taken from field maps, road 
maps, or other accurate sources. (4) 
The common-scale prints are then cut 
on these lines that preferably are de- 
termined by physical features of the 
terrain, forest boundaries, for instance. 
The portions of print are then ce- 
mented to the control board in accord- 
ance with the penciled control lines. 
(5) This makes a master mosaic that 
is then rephotographed. Photographs of 
sections of the master mosaic may be 
made, each about 20 in. by 24 in. for 
convenient handling. They may be en- 
larged to produce greater detail, used 
individually without enlargement, or 
put together to make one continuous 
map. 

When completed they are delivered 
to the geologist or engineer. Overlap- 
ping prints from the original negative 
may be viewed stereoscopically. The 
stereoscope used for this purpose is a 
two-mirror device that blends into one 
image two pictures of an assembled 
mosaic from slightly different points of 


view so as to produce upon the eye the 
impression of relief. Stereoscopic study 
is amazing to those not conversant with 
its use. When using the stereoscope to 
view the aerial map one sees the ter- 
rain as would a giant towering three or 
four miles in height with eyes a mile 
apart. Stereoscopic plotting machines 
such as the “‘stereoplanigraph” may be 
used to plot precise contour maps re- 
producing the exact elevation of each 
detail of the aerial photograph. Con- 
tour maps may be made by this device 
to any desired scale. Scales have varied 
from as large as 20 ft. per in. to as 
small as 2 mi. per in. Under most con- 
ditions contour maps may be made by 
this method more economically than 
by conventional ground surveys and 
to the same, or even to a greater de- 
gree of accuracy. 


It is difficult to generalize concern- 
ing aerial mapping costs. There is no 
rule of thumb method of computa- 
tion or of striking an average. Each 
aerial survey job is dependent upon the 
individual conditions. There is the con- 
sideration of the type of plane to be 
used. Probable weather conditions must 
be considered. The scale of map de- 
sired effects the cost. Cost of maps has 
ranged as high as $50,000. Some gov- 


ernment survey maps have cost as low 
as $4.00 per square mile at a scale of 
2 in. to the mile. Those concerned 
about cost are also concerned with re. 
sults. When the desired result is ob- 
tained, cost is sometimes secondary, 
Aerial survey costs, generally speaking, 
have proved to be lower in many in- 
stances than ground survey costs, 

It is nearly 20 years since the aerial 
photographic survey came into being. 
The pioneer aerial photographers of the 
World War who used “Sausage” bal- 
loons, Jennies, Breguits, and Nieuports 
for photographic reconnaissance would 
marvel at the supercharged, oxygen- 
equipped Fairchilds, Sikorskies, Boeings, 
and other planes used today for petro- 
leum engineering surveys in the Dutch 
East Indies, Bolivia, New Guinea. 
Mexico, and in the United States. The 
changes that have taken place in equip- 
ment and operation during the last 
three and four years are in response to 
the demands of industrial customers 
for exceptional results. Those in the 
petroleum industry are among the most 
exacting because their needs are great- 
est. Industrial aviation and the scien- 
tific development of aerial photo- 
graphic surveys is demonstrating an 
ability to meet these needs. 





Aerial photographs such 
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as this aided in the early studies of Kettleman Hills, California 


(Photo courtesy Fairchild Aerial Surveys, Inc.) 
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e Positive, force-feed lubrication, combined 
with a splash system, affords ample lubrica- 
tion throughout the entire speed range. 


@ Available for operation on either oil or 
gas, the Model 47 is quickly and easily con- 
Vertible to either fuel with minimum expense. 
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we it’s pulling rods or tubing ... running a bailer... 

drilling deeper ... or straight pumping—you can rely on the 
dependability of the Fairbanks-Morse Model 47 Pumping Engine. 
The simple, two-cycle, slow-speed design has long appealed to the 
practical man who appreciates fundamental simplicity with free- 
dom from frequent repair bills. 


With extra-heavy flywheels and an oil field type governor, the 
Model 47 engine affords an exceptionally smooth pumping cycle, 
regardless of well conditions. Its wide speed range and reserve 
power particularly suit it for heavy-duty well servicing opera- 
tions. Your nearest Continental representative will gladly furnish 
you complete information. 


THE CONTINENTAL SUPPLY COMPANY 


Export Office: CONTINENTAL EMSCO CO., Inc. 
30 Rockefeller Plaza New York City, N. Y. 
Representatives: 


LONDON TRINIDAD MARACAIBO 
TAMPICO BUENOS AIRES 


CONTINENTALA 


“Serving the Oil and Gas Industries” 











Fig. 13. Pitman load produced by 

counterweight with no well load. 

Legend: (I) very slow speed. (2) 20 
s.p.m. (3) 30 s.p.m. 
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A Comparison of Rotary, Beam, and 
Pneumatic Counterbalances 


Part 2 (Concluded) 


By 
KENNETH N. MILLS 


Chief Engineer, American Manufacturing Company of Texas 


When the rotary counterbalance is 
used, the undiminished well load is 
imposed on the pitman and its bear- 
ings, but when the pneumatic or beam 
type counterbalance is used, it tends 
to reduce the magnitude of the load 
imposed on the pitman and its bear- 
ings, as either type exerts a force that 
opposes the well load. The reduction 
in pitman load resulting from use of 
the beam balance depends upon the 
rate of acceleration at the weight, and 
hence upon the operating speed. The 
magnitude of the force imposed on the 
pitman by a beam weight whose coun- 
terbalance effect equals 60 percent of 
the peak well load is shown in Fig. 13. 
The force shown on this curve is op- 
posed to the force created by the well 
load. This property of the beam bal- 
ance cannot be utilized because it in- 
creases the range of the pitman load 
and places the pitman in compression 
during the downward portion of the 
pumping cycle. As it causes the pit- 
man strain to change from compres- 
sion to tension, it can cause difficulty 
with the bearings used on this member. 

The chief disadvantage of the rotary 
counterbalance is that it imposes much 
greater loads on the crankshaft than 
does either the pneumatic or beam 
type counterbalance. The amount of 
this increase in crankshaft loading de- 
pends upon the pumping speed and 
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A biographical sketch and 
photograph of the author can 
be found cn page 42 of the 
May issue of The Petroleum 
| Engineer, in connection with 
} Part 1 of this article. 


= | 


the general design of the crank. The 
mathematical expressions for the bend- 
ing moments imposed on the slow speed 
shaft by a rotary counterbalance are: 

















Moments in horizontal plane (MH) 


MH = CF* C—PH « D (2) 
Moments in vertical plane (MV) 
WxBxC 
MV : 
A 
PV —W (A+ B)C 
3) 
A<XD 


Wherein 
A, B, C, D = dimensions indicated 
in Fig. 14, in. 
PH Horizontal component of 
pitman pull, Ib. 
PV = Vertical component of pit- 
man pull, Ib. 
- Weight of crank, |b. 
CF = Centrifugal force 
Wr? Nr 
ec. 


N = Speed of crank, r.p.m. 


r = Radius to center of gravity 

of crank, ft. 

If the beam or pneumatic type of 
counterbalance is used, the equations 
for the crankshaft bending moment 
are: 

MH = PH x D (4) 

MV=>PV xD (5) 

Comparing equations 2 and 4, it is 
evident that the bending moment in 
the horizontal plane is much less if the 
beam counterbalance is used than it is 
if the rotary counterbalance is used, 
as centrifugal force does not affect the 
beam or pneumatic balance. On com- 
paring the moment equations for the 
vertical plane, it is evident that the 
same condition exists, because in the 
case of the beam balance, the moment 
due to the reaction of the counter- 
weight mass does not appear in equa- 
tion 5. The magnitude of these forces 
is great in actual practice, and they 
are important considerations. For 4 
given amount of counterbalance effect 
on a given crank, the centrifugal force 
is proportional to the square of the 
speed of the crank, and it reaches 
astounding proportions at great oper- 
ating speed. Furthermore, the magni- 
tude of the pitman pull is less if the 
beam or pneumatic counterbalance 1s 
used than it is if the rotating counter- 
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Baroid High-Pressure 
And High-Temperature 
Woll-Building Tester 





BAROID PRODUCTS 
BAROID—Extra-Heavy Drilling Mud.*AQUAGEL-Trouble 
Proof Colloidal Drilling Mud. © STABILITE—An Improved 
Chemical Mud Thinner * BAROCO—An Economical, Salt 
Woter-Resisting Drilling Clay. © FIBROTEX—For Prevent 
ing or Regaining Lost Circulaton.* DISPERSO—For Recon 
ditioning Cement Cut Muds.eAQUAGEL for CEMENT —For 
setting casing and restoring lost circulation. © ZEOGEL- 
Special Clay To Be Used As A Suspending Agent When 
Salt or Salt Water Are Encountered. © TESTING EQUIP 
MENT—For drilting mud analysis and control 










Stocks carried and service engineers 
available in all active oi! fields. Look 
for this trade mark under ‘Oil Well 
Drilling Mud"’ in your classified 
telephone directory for our nearest 
service engineer and distributor 









BAROID SALES 


NATIONAL PIGMENTS & CHEMICAL DIVISION OF 


TESTING EQUIPMENT. 


WRLLE 


IU 


| 


THE MEANS TO BETTER MUD CONTROL | 


THE VALUE of mud control 
has been proved by successful 
drilling operations to depths 
undreamed of a few years ago. 

To get this control, in labora- 
tory or oil field, reliable mud- 
testing equipment is absolutely 
essential. Such equipment is 
available at Baroid Sales De- 
partment offices in Los Angeles, 
Tulsa and Houston. 

Each unit of Baroid mud-test- 
ing equipment has proved its 
value and efficiency on count- 
less field and laboratory jobs 
and embodies the same high 
quality which is characteristic 
of all Baroid products. 

The units illustrated cover a 
majority of the Baroid 
products for testing 
drilling mud. All this 
equipment is made 
to A. P. I. 
where such standards 


standards 


exist. Write for litera- 
ture describing each 
unit, with directions 
for its operation. 
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Fig. 14. Crankshaft load diagram 
with rotary balance 
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balance is used. Therefore, the values 
of PH and PV are less and the mo- 
ments due to these forces are less. 

As all these forces are transmitted 
to the reducer foundation, it follows 
that the loads imposed on the reducer 
foundation are greater when a rotary 
counterbalance is used. In addition to 
these forces, the centrifugal force cre- 
ated by the rotary counterbalance 
creates a moment on the reducer that 
imposes an additional load on the re- 
ducer-foundation bolts. The nature of 
this moment is shown in Fig. 15, and 
its magnitude is CF multiplied by the 
distance (A) from the base of the re- 
ducer to the centerline of the slow 
speed shaft. As the direction of the 
centrifugal force is always along the 
crank arm, this force tends to lift the 
reducer at one instant, turn it over 
at another instant, and drive it into 
the foundation at another instant. 
When the rotary counterbalance is used 
the foundation must be designed to 
resist all these forces. 


It has been shown experimentally by 
Dr. E. N. Kemler of the Gulf Oil 
Corporation* that the natural period 
of torsional vibration of a pumping 
reducer using a rotary counterbalance 
may occur in the operating speed range 
of the prime movers in general use, 
and that the natural period of tor- 
sional vibration of a pumping reducer 
when used with beam counterbalance 
is normally above the operating speed 
range of the prime movers in general 
use. Prolonged operation of the re- 
ducer at a critical speed will cause 
premature failure of the reducer, and 
this condition should be avoided. 

Beam or pneumatic counterbalance 
when used alone possesses one disad- 
vantage that will not present itself in 
an analytical study of the problem, but 
can be observed in any pumping ma- 
chine using either type of counter- 
balance exclusively. This disadvantage 
is that, at the two points of zero 
torque, the gears are unloaded and 
have a tendency to clatter on engine- 
driven wells, and when the load is re- 
applied to the gears, considerable im- 
pact is developed. This disadvantage 
can be eliminated by placing sufficient 
rotating inertia on the crankshaft to 
keep the gear load acting in the same 
direction. Rotating inertia at this point 
also tends to decrease the magnitude 
of the shock load imposed on the driv- 
ing mechanism by loose pitman bear- 
ings. 

The chief objection to a properly 
designed beam counterbalance system 


is that it is difficult to adjust the 


*Factors Which Influence Pumping Unit Se- 
lection, by Dr. E. N. Kemler, A.P.I. meeting, 
Chicago, 1938. 





a meccney RR eran ~~ 








Fig 15. Reducer load due to cen. 
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amount of counterbalance effect cre. 
ated by it. This and some other dis- 
advantages can be eliminated by using 
a combination of beam and adjustable 
rotary counterbalance. If the amount 
of rotary counterbalance used is suf- 
ficient to achieve the minor changes 
in counterbalance required during the 
life of a well, this counterbalance sys. 
tem presents many advantages over 
the system using rotary or beam coun- 
terbalance exclusively. 

Properly designed beam and pnev- 
matic counterbalance systems impose 
fewer adverse loads on the elements of 
the pumping machine and its founda- 
tion than does the rotary counterbal- 
ance, and they meet all the require- 
ments of an efficient counterbalance. 
The beam counterbalance, when used 
with a small amount of adjustable ro- 
tary counterbalance, offers the possi- 
bility of obtaining the maximum coun- 
terbalance efficiency at the lowest ini- 
tial investment, and therefore, it de- 
serves more consideration than it has 
received. 





Unusual Safety Record at a Louisiana Oil Refinery Discussed in 
U.S. Bureau of Mines Bulletin 


REMARKABLE record of prog- 
A ress made in accident prevention 
at a large petroleum refinery at Baton 
Rouge, Louisiana, is presented in a re- 
port recently issued by the U. S. Bu- 
reau of Mines. The report reviews the 
long record of first-aid training of the 
employees of the plant and the forma- 
tion, duties, and activities of the safety 
department and various safety com- 
mittees. It also describes safety meet- 
ings, first-aid contests, Holmes safety 
chapters, safety and company publica- 
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tions, safety advertising, bulletin 
boards, and safety equipment. 

As a result of some of these activi- 
ties three lives have been saved by arti- 
ficial respiration in the plant and a 
number of others outside the plant; 
five employees have been awarded the 
President’s Medal of the National 
Safety Council, and a number of em- 
ployees have received certificates of 
honor from the Joseph A. Holmes 
Safety Association. In 1938 the Joseph 
A. Holmes Safety Association awarded 


a certificate of honor to this plant for 
having operated through the year 1937 
with an accident frequency rate of 
3.08 and a severity rate of 0.239 in 
the performance of 7,453,730 man- 
hours of work. 

Copies of this report, Information 
Circular 7059, “Safety at the Baton 
Rouge Refinery, Standard Oil Com- 
pany of Louisiana,” by Eric H. Brown, 
may be obtained free of charge from 
the U. S. Bureau of Mines, Washing- 
ton, D.C. 
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Modern Gasoline Plant Operation 
Requires Well-Trained Personne] 


Maximum efficiency is attained from technological 


advances only when operators have a thorough 


knowledge of their jobs 


By 
ROY W. MACHEN 


Hamman Exploration Company 


manufacture of natural gasoline has 
been improved rapidly and further im- 
provements are being made constantly. 
Many companies, recognizing the im- 
portancs of well-trained personnel as 
a part of these advances, encourage 
and aid employees in gaining a thor- 
ough knowledge of their jobs in order 
to keep in step with the process im- 
provements as they are made. 


.. years ago, when 
natural gasoline collected from 
pipe-line “drips” constituted the bulk 
of the supply, the man engaged in 
natural gasoline operation needed to 
know little more than how to open 
and close a valve properly. The com- 
plexities of a modern natural gasoline 
plant demand that even the most rou- 
tine worker, today, have at least a 
rudimentary knowledge of chemistry 
and physics as it pertains to natural 
gases and their various constituents. | 


As a direct means of stimulating in- 








The trend toward higher absorp- 
tion pressures and improved processes 
for the production of pure compounds, 
even the development of synthetic by- 
products, unheard of a few years ago, 
requires workmen in the natural gaso- 
line plant who have definite skill and 
knowledge of the work. No longer is 
it possible to employ an untrained man 
and charge him with the responsibil- 
ity of operating a plant after only a 
few hours of instruction. Efficient 
plant operation now demands better- 
trained men who are prepared through 
knowledge and experience to meet each 
emergency as it arises. The more com- 
plicated modern processing methods re- 
quire, moreover, that these men have 
an aptitude for technical work gener- 
ally. 





ROY W. MACHEN 


received a bachelor’s degree from 
Oklahoma City University in 1927— 
Employed for six and one-half years 
by the Peppers Gasoline Company 
as refinery clerk, refinery and gaso- 
line plant chemist, and gas engi- | 
neer—The last five and one-half 
years have been spent in the service 
of various independent refining com- 
panies as gas engineer, operator in 
high-pressure gasoline plants, refin- 
ery construction engineer, and super- 
intendent of refinery operations—He 
is a registered petroleum and natural 
gas engineer. 


Many oil companies and some of the 
oil-producing states through their de- 
partments of vocational education have 
for several years conducted evening 
classes to provide supervised instruc- 
tion in details prerequisite to a clear 
understanding of plant operation. Prop- 
erly supervised, these classes provide 
men in the industry the opportunity to 
either improve or review their knowl- 
edge, as the case may be. 








Modern equipment used in the emanates 
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terest and promoting more efficient op- 
erating methods among field and plant 
workers, the Natural Gasoline Asso- 
ciation of America conducts a contest 
each year in which prizes are awarded 
for the best and most useful idea sub- 
mitted. 

The employee with ability who im- 
proves his knowledge as his company 
progresses usually finds, when new and 
better jobs are open, that his effort 
will be rewarded by promotion in the 
organization. 

Today, competition in the natural 
gasoline industry is so keen that plant 
operation must be maintained at the 
greatest efficiency possible. This objec- 
tive is best attained when every man 
in the operating organization is thor- 
oughly versed in the problems involved 
in his specific job and is awake to every 
opportunity to improve further his 
knowledge of the work. As new equip- 
ment and processing methods are de- 
veloped it is each man’s responsibility 
to study and keep himself prepared to 
cope with the new problems that arise. 


A Workman's Knowledge May Be 
General 


It may not be essential that an op- 
erator be able to say offhand that the 
symbol for octane is C,H,,, or that 
octane is a member of the paraffin se- 
ries, the type formula of which is 
C.Hen + 2. It is probably more im- 
portant to know that the vapor pres- 
sure of octane at 100°F. is 0.4 lb. abs. 
and its critical temperature is 566°F. 
He should be familiar, however, with 
the names of the usual constituents of 
natural gas and with their respective 
properties. Such terms as specific grav- 
ity, molecular weight, boiling point, 

(Continued on Page 153) 
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(Continued from Page 150) 
endpoint, pentanes and heavier, g.p.m. 
as related to oil circulation and recov- 
erable gasoline, B.t.u., etc., should have 
a very defiinite meaning to him. It is 
only through knowledge of this kind 
that plant operation will be entirely in- 
telligible to him. 

The terms reflux, vapor pressure, top 
temperatures, base temperatures, inlet 
pressure, inlet and residue content, sta- 
bilization, butane, propane, and many 
other phrases and names are a part of 
the average operator’s daily conversa- 
tion. He will usually have some idea of 
their meaning but too often his con- 
ception of their real significance in 
plant operation will be vague. Most ef- 
ficient operation will inevitably follow 
if each man knows the reason why 
these terms are an important part of 
his routine duties. The coérdination 
and timing of various operations that 
is so essential in the efficient plant may 
be obtained with satisfying results only 
through intelligent performance on the 
part of each operator. 


An increase or decrease in either 


dephlegmator or still top temperature 
—an increase or decrease in the amount 
either of steam used for agitating or of 
condensation pressure will change the 
physical properties of the raw gasoline. 
It is not essential that the operator 
know the theory of why these changes 
will affect the product, but it is neces- 
sary for him to know, at least, the 
rules that govern these changes in 
order that he may understand and con- 
trol more efficiently the plant opera- 
tion. 


The operator must know something 
of the mechanics of distillation, ab- 
sorption, heat exchange, condensation, 
evaporation, and stabilization before he 
can do his work properly. It is not 
necessary that he be an expert, but 
he must have some idea of the process- 
ing phenomena that occur continu- 
ously inside the equipment before he 
is able to meet intelligently the chang- 
ing conditions that arise constantly 
while he is on duty. 

Every plant operator should be con- 


versant with the safety practices that 
will protect his life and avoid damage 





to the equipment. A thorough knowl- 
edge of controls and regulators used 
in the plant and, preferably, an under- 
standing of the adjustment of these in- 
struments will aid materially in assur- 
ing safe and efficient working condi- 
tions. 

Proper maintenance and repair of 
plant machinery and equipment such 
as compressors, pumps, boilers, pres- 
sure vessels, valves, and piping are im- 
portant factors in plant operation. The 
ability to perform properly work of 
this kind greatly enhances the em- 
ployee’s value. 

It is a long stride from the “drip” 
of 1903 to the “poly” plants and ab- 
sorption plants of 1939 operating at 
pressures exceeding 1000 lb. in con- 
junction with recycling and gas injec- 
tion units for reservoir maintenance of 
pressure. Important though advances 
in processing technology have been, of 
equal if not greater importance is the 
need for creating a better-informed 
personnel to operate these more com- 
plicated processes. 


Changes Announced in Methods of Publishing A.S.T.M. Standards 


MPORTANT modifications are to 

be made, according to an an- 
nouncement from the headquarters of 
the American Society for Testing Ma- 
terials, in the methods of publishing 
the Society’s standard specifications 
and tests. These changes are to become 
effective November, 1939. The major 
change is to combine the Book of 
Standards (issued triennially) and the 
Book of Tentative Standards (issued 
annually). These changes, which em- 
body numerous advantages, are neces- 
sary because of the great growth of 
A.S.T.M. standardization work, it is 
stated, 


The 870 A.S.T.M. standards are in 
widespread use in many branches of the 
petroleum industry. Each is available, 
and will continue to be so in separate 
pamphlet form. The standards also 
have been issued in book form trien- 
nially, and annually in a volume giving 


the so-called tentative standards and 
tests. 


The new method of publication will 
be to issue the standards and tenta- 
tive standards collectively in one trien- 
nial publication, divided into three 
parts: Part 1, Metals; Part 2, Non- 
Metallic Materials — Constructional; 
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and Part 3, Non-Metallic Materials— 
General. Publication of new and re- 
vised tentative standards in the annual 
Proceedings, Part 1, will be discon- 
tinued; the Proceedings including both 
committee reports and papers (about 
1300 pages double-column format) 
will be bound in one volume. The pub- 
lication of the annual Book of Tenta- 
tive Standards will be discontinued en- 
tirely. (The November, 1938, edition 
is thus the last one to be issued.) 


In the two years between triennial 
publication of the new book, supple- 
ments to each of the three parts will 
be issued, containing revisions and new 
or revised standards and tentative 
standards for that year. As these books 
will be appreciably larger than the 
present supplements and will have 
permanent reference value, they will 
be bound in cloth. The volume on 
Methods of Chemical Analysis of 
Metals published in 1936 will be con- 
tinued as a separate publication. 

This new plan provides that the 
three parts of the 1939 Book of A.S. 
T.M. Standards and Tentative Stand- 
ards shall be made up as follows: 

Part 1. Metals — Ferrous and non- 
ferrous metals (all A and B and some 


E serial designations) except methods 
of chemical analysis. General testing 
methods (E serial designations). 


Part 2. Non-Metallic Materials— 
Constructional.—Cementitious mate- 
rials, concrete and aggregates, masonry 
building units, ceramics, pipe and tile, 
thermal insulating materials (all C 
serial designations). Timber and tim- 
ber preservatives, paints, varnishes and 
lacquers, road materials, waterproofing 
and roofing materials, and soils (cer- 
tain D serial designations). General 
testing methods, thermometers (E 
serial designations). 


Part 3. Non-Metallic Materials— 
General.—Fuels, petroleum products, 
electrical insulating materials, rubber, 
textiles, soaps and detergents, paper. 
plastics, water (remainder of D serial 
designations). General testing meth- 
ods, thermometers (E serial designa- 
tions). 

Further details of the publication 
plan can be obtained from the head- 
quarters of the Society, Philadelphia, 
Pennsylvania, including sales prices 
that have been established for the new 
Book of Standards, 1940-41 Supple- 
ments, and the annual Proceedings. 
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STRAIGHT HOLE because: the basic three-cone design provides balanced drilling operation that 
is smooth running and free cutting . 


. 50% more teeth on bottom at outer portion of hole, 
providing stabilized cutting . . . 


FAST HOLE because: they are specially designed for specific formation ranges . . . no stationary 
parts on bottom to invite balling-up . 


. self-cleaning . . . 50% more teeth on bottom at outer 
portion of hole where greater part of formation is removed . all teeth hard-faced with 


Hughesite . . . sturdy bearings and rugged construction permit running with plenty of weight. 
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FULL GAUGE HOLE because: there is 50% more rolling contast on wall of hole to preserve 
gauge . .. all gauge surfaces hard-faced with Hughesite to insure long life . . . geometry of 


construction keeps cones at full gauge even as wear progresses... 
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Another Ice Man Story 

Jerry, the ice man, says he was late 
delivering ice on the third floor the 
other day because he got a little behind 
on the second floor. 

y y y 

Employer: Now I hope you thor- 
oughly understand the importance of 
punctuation. 

New Stenog: Oh, yes, indeed; I al- 
ways get to work on time. 


y y y 


Q: What has become of the mer- 
chant who used to give his customer a 
cigar when he paid his account in full? 

A: What has become of the cus- 
tomer who used to pay his account in 


full? 


i y vy 


Their cars having collided, Jock and 
Pat were surveying the situation. Jock 
offered Pat a drink from his bottle. Pat 
drank and Jock returned the bottle to 
his pocket. 

“Thank ye,” said Pat, “but aren’t 
ye going to have a nip yourself?” 

“Aye,” replied Jock, “but not until 
the police have been here!” 

yor? 

Rastus (fixing flat tire): This ??!8&? 
tire sticks on de wheel like somebody 
done glued it on. 

Parson (passing by): Here, here, 
Rastus, you mustn’t cuss like that. 
Don’t you know that a prayer to the 
Almighty will bring you better luck? 

Rastus reverently knelt in prayer. 

Rastus: You're right, Pahson, de tire 
done fell right off. 

Parson: Well ’ll be damned! 


vy y vy 


On a quiz given at a leading uni- 
versity recently one of the questions 
was: “Name two ancient sports.” A 
freshman wrote: “Anthony and Cleo- 
patra.” 

y y 7 

Fifty-nine years he practiced medi- 
cine, being responsible for most of the 
babies born in the community.—Pom- 
eroy (O.) Democrat. 

,or74 
Legal Problem 

There were three men, A, B and P. 

P called B, who was a grocer, and 
ordered a case of beer. B misunderstood 
the order and delivered the case of beer 
to A. Now is A liable to P? 
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Husband: We had a drinking con- 
test today. 

Wifie: Who won second? 

y y 2 A 

Doctor: Well, madam, what seems 
to be the matter? 

Blonde: Pains in my arms so I can 
hardly lift them over my head—and 
it’s the same with my legs. 

oe -# 

Then there’s the story about the 
Scotchman who spanked his children 
and put them out in the flower bed to 
cry. 

y y Y 

Betty: Do you have any green lip- 
sticks?” 

Drug Store Clerk: Green lipsticks? 

Betty: Yes, a railroad man is going 
to call on me tonight. 

yoy 

“Sir, I believe you are trying to kiss 
me!” 

“Well, now that you know, suppose 
we quit assaulting each other and co- 
operate a little.” 

y + g 

Young man, visiting summer train- 
ing camp (to good looking maid): 
Who’s Major around here? 

Maid (demurely): No one—yet. 

yg 

““Here’s a man trades his wife for a 
1936 model car. What do you think of 
that?” 

“T hardly know. What model was 
she?” 

y y y 

It happened in Seattle’s largest de- 
partment store during a rush. The 
elevator was jammed, and the cables 
groaned. 

The elevator rose slowly, and as it 
neared the third floor, a piercing 
scream caused the operator to stop the 
car midway. All eyes were focused on 
a large woman in a short seal jacket, 
who wore an injured expression. A 
small boy, not yet of school age, stood 
directly behind her. 

“I did it,” he announced truculently, 
“It was in my face, so I bit it.” 

g y 5 

Somebody told Tilly, the office 
stenog, that a chiropractor could cure 
her neuritis. Now Tilly says that “‘a 
chiropractor is a guy who gets paid for 
what an ordinary guy gets slapped 
for.” ' 





| 
— 
me, 


Engineers are often baffled by the 
fact that some of the girls with stream. 
lined figures offer the most resistance. 

yong 

Mother: Daughter, didn’t I tell you 
not to let that strange man come over 
to your apartment last night? Yoy 
know it’s things like that that cayse 
me to worry. 

Daughter: Don’t be so ridiculoys, 
mother. I went over to his apartment. 
Now let HIS mother worry. 

y y 7 

The cub reporter who was assigned 
to cover the class plays of the high 
school came in for his share of literary 
fame when the following turned up in 
his write-up: 

“The auditorium was filled with ex. 
pectant mothers, eagerly awaiting the 
appearance of their offspring.” 

if 5 7 

The modern optimist is the fellow 
who thinks his wife has quit cigarettes 
when he starts finding cigar butts 
around the house. 

,g¢ 

Vacations are simpler nowadays. A 
man has a wife to tell him where to 
go, and an employer to tell him when, 
so all that is needed is someone to tell 
him how. 

y 7 5 

Judge: You're fined twenty-five dol- 
lars and costs. 

Woman Shopper: I'm sorry, Judge 
—but that’s a little more than I care 
to pay. 

y y y 

One of our salesmen called on a 
prospect, and was finally admitted. 
"You should feel flattered,” said the 
prospect, “I’ve refused to see seven 
salesmen today.” 

“Yeah, I know,” 


"Pm them.” 


said the salesman, 


5 v y 
Men At Work 


A self-styled reformer was watch- 
ing a trench being dug by modern 
methods. He said to the superinten- 
dent: 

“This machine has taken jobs from 
scores of men. Why don’t you junk 
that machine and put 100 men in that 
ditch with shovels?” 

The superintendent promptly te 
torted: “Or better, still, why not put 4 
thousand men in there with tea- 
spoons?” 
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GORDON F. HESS, formerly as- 
sistant manager of sales of the Alloy 
Steel Division of Republic Steel Corpo- 
ration in Massillon, Ohio, was ap- 
pointed district sales manager of the 
Houston District, effective June Ist, it 
is announced by N. J. CLARKE, vice- 
president in charge of sales. Hess 
entered the steel business in 1917 in 
the metallurgical department of the 
Central Steel Company, which later 
became Central Alloy and is today a 
part of Republic. His first major pro- 
motion was to assistant superintendent 
of the heat-treating and cold-drawing 
department of Central Steel. Subse- 
quently he became superintendent of 
that department and remained in that 
capacity until 1922 when he was trans- 
ferred to the sales division. In 1931 he 
was made assistant manager of sales of 
the Alloy Steel Division. 

<> 

T. N. ST. HILL, president of the 
Petroleum Rectifying Company of 
California, left Los Angeles recently 
for an extended visit to Chicago, New 
York, and other cities on company 
business. Returning by the southern 
route, he is scheduled to spend some 
time at the company’s Gulf Coast 
headquarters in Houston, Texas, before 
returning to his office. 


<> 





C. F. WHALEY, who has been 
made special representative of the Hy- 
dril Company of Texas. His headquar- 
ters are in Houston. 
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WITH MEN 


IN THE 


JUAN A. BENNESAR, an official 
with the Argentine Government in pe- 
troleum operations, is in Los Angeles, 
California. 


— 





L. F. STATTON, who recently ac- 
cepted a position as division manager 
of the Arrow Drilling Company. His 
headquarters are at the company’s new 
office in Houston, Texas. Statton pre- 
viously was assistant to E. P. Halli- 
burton, president of the Halliburton 
Oil Producing Company. 

—__<o— - 

DR. GERALD MARK RASS- 
WEILER and DR. LLOYD WITH- 
ROW, scientists in the research divis- 
ion, General Motors Corporation, De- 
troit, Michigan, have been awarded the 
Horning Memorial Award of the So- 
ciety of Automotive Engineers for a 
paper, “Motion Pictures of Engine 
Flames Correlated With Pressure 
Cards.” The picture and paper were 
presented by the authors during the 
annual meeting of the Society, Janu- 
ary 14, 1938, in Detroit. 

——<>— -- 

HARRY F. STANLEY, managing 
director of Drilling and Petroleum En- 
gineering Operations, Ltd., of Trini- 
dad, is on vacation in Los Angeles, 
California. 

— <> 

G. M. STICKELL has been ad- 
vanced from assistant sales manager 
to sales manager of the Landis Machine 
Company, Waynesboro, Pennsylvania. 


INDUSTRY 





ROBERT W. HARRISON, Hous- 
ton, Texas, has resigned as division pe- 
troleum engineer for the Continental 
Oil Company to become affiliated with 
Parker, Foran, Knode and Boatright, 
consulting petroleum engineers. He is 
stationed at the recently opened office 
of the company in Calgary, Alberta, 
Canada. 

<> 

GENE McINTYRE, Los Angeles, 
California, who for several years has 
devoted his efforts entirely to the sale 
of Victaulic flexible pipe couplings, is 
now enlarging the scope of his sales 
agency. He will in the future handle 
equipment of the following manufac- 
turers: Rector Well Equipment Com- 
pany, Fort Worth, Texas; W-K-M 
Company, Houston, Texas; Crutcher- 
Rolfs-Cummings, Houston, Texas; 
Naylor Pipe Company, Chicago, IIl- 
inois; The Inferno Company, Shreve- 
port, Louisiana, and Victaulic Com- 
pany of America, New York City. 

a 

PAUL CLARK, president of Clark 
Bros. Company and vice-president. of 
Dresser Manufacturing Company, was 
a visitor at the convention of the Nat- 
ural Gas Section of the American Gas 
Association, in Tulsa, and also attended 
the American Petroleum Institute 
meeting in New Orleans. He was ac- 
companied by J. B. O°;CONNOR, 
vice-president and sales director of 
Clark Bros. Company and a director 
of Dresser Manufacturing Company, 
and they made a tour of the Mid- 
Continent oil fields before returning 
to the East. 

<> 

H. C. BEAVER, president, Worth- 
ington Pump and Machinery Corpora- 
tion, Harrison, New Jersey, announces 
that EDWIN J. SCHWANHAUS- 
SER has been elected a vice-president 
of the company. Schwanhausser’s con- 
nection with Worthington dates from 
1915, at the time of his graduation 
from Stevens Institute of Technology. 
Assigned to the Harrison, New Jersey, 
Works, he served in a number of ca- 
pacities, attaining the position of as- 
sistant works manager in 1927. In 
1929 he was transferred to the Buffalo, 
New York, Works as works manager, 
which position he now holds. 
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F, C. LAURIE, vice-president and 
general manager of the Lago Petroleum 
Corporation in Maracaibo, Venezuela, 
has been promoted to the executive 
staff of the Produc- 
ing Department of 
the Standard Oil 
Company of New 
Jersey and trans- 
ferred to New York 
City. J. A. CLARK 
becomes vice - presi- 
dent and general 
manager at Mara- 
caibo. G. M. KNE- 
BEL has been pro- 
moted from the 





F, C. LAURIE 





a 


J. A. CLARK 








H. M. HOBERG A. T. PROUDFIT 


managership at Caripito in eastern 
Venezuela to the executive staff and 
will-have his headquarters at Caracas. 
His duty will be to coordinate all ex- 
ploration activities of the company in 
Venezuela. H. M. HOBERG also has 
been transferred from Caripito to Car- 
acas where he will replace R. C. 
WELLS as executive assistant to the 
president. Wells has been sent to 
Buenos Aires to join the executive staff 
of the Standard Oil Company, S.A., 
Argentina. To replace Knebel, A. T. 
PROUDFIT has been made manager 
of the Standard Oil Company of Ven- 
ezuela in eastern and central Venezuela 
and has his headquarters at Caripito. 
—— 


OSCAR MEYER, who has com- 
pleted 50 years of continuous service 
with the Pittsburgh Equitable Meter 
Company, was given a luncheon re- 
cently at the Penn Lincoln Hotel, 
Wilkinsburg, Pennsylvania. The guest 
list included fellow employees and offi- 
cials of the company whose years of 
service totaled 665, an average of 30 
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years. Three of the group, OSCAR 
MEYER, H. C. CHRISMAN, and 
JOSEPH KLINE, have a total service 
record of 150 years. 

imma 

A. M. MARTINI, who for the last 
13 years has occupied various positions 
with the Bell Oil and Gas Company, 
recently as general manager of the Bell 
General Pipe Line Company of East 
Texas, has joined the Finston and Com- 
pany organization as vice-president in 
charge of operations in Texas, Louis- 
iana, and New Mexico. Finston and 
Company have their headquarters in 
Tulsa, Oklahoma. 

<> - 

GRANT W. CORBY, general 
manager for Far East Oil Development 
Corporation of the Philippine Islands, 
recently left Los Angeles, California, 
to return to Manilaa MARTIN O. 
LANDERS, drilling superintendent 
for the same company, also left re- 
cently for Manila. 

ica 

MERLE DEMPSEY, tool pusher 
for the Magnolia Petroleum Company, 
has been transferred from the Iatan 
district to the Lea, New Mexico, dis- 
trict. 

—<>——— 

F. ERICH BRUHN, who for the 
last three and a half years has devoted 
his time to the sales of Superior Diesel 
and gas engines for the National Sup- 
ply Company, having his headquarters 
in Midland, Texas, is now associated 
with the Equipment Supply Company 
at El Paso, Texas. Bruhn will have 
charge of the sales of General Motors 
Diesel engines in West Texas, New 
Mexico, and Old Mexico for the Equip- 
ment Supply Company, who are dis- 
tributors for these engines. 

« <> — 

G. S. WILKIE, tool pusher for the 
Magnolia Petroleum Company, has ac- 
cepted a position with the Socony- 
Vacuum Oil Company, of which Mag- 
nolia is a subsidiary, and will be sent 
to Colombia, South America. He has 
been stationed in the Rodessa, Louis- 
iana, district. 

—_— <> - 

S. E. CHARLEBOIS, formerly tool 
pusher for Caribbean Petroleum Com- 
pany, has recovered from a recent ill- 
ness and at present is in Anaheim, 
California. 

—_+> 

LEVI H. DUNCAN, retired sales 
manager of the Pittsburgh Equitable 
Meter Company, died recently at the 
home of his son, L. C. Duncan, in 
Monroe, Louisiana, as the result of a 
cerebral hemorrhage. He was 78 years 
old. Duncan was first employed at the 
age of 18 as a machinist’s apprentice 
by the Pittsburgh Supply Company. 


This firm later became the Equitab| 

Meter Company, which in turn mer “d 

with the Pittsburgh Meter Coupes 

to form the present Pittsburgh Equi. 

table Meter Company. : 
catia 

A. J. RUTHVEN-MURRaAy 
president of Kern (Trinidad) Oilfields 
Ltd., spent some time at the "e 
Angeles, California, offices of Kern 
River Oil Company, before returnin 
to Trinidad. Previously he had vided 
the Mid-Continent area. 

<> 

KUHN CALVER, field superin. 
tendent of the Burmah Oil Company 
who, with Mrs. Calver, has been in 
California for several months on leave 
recently returned to Burma. 

<> 

BUCK WEAVER has left for Peru, 
where he will be employed as driller on 
Compania de Petroleo Ganzo wells in 
the new field recently discovered at 
the head waters of the Amazon in 
Peru. 

a 

ERNEST HAIER, engineer for 
Romano-Americana and having head- 
quarters at Teleajen, Roumania, is now 
in California studying American equip- 
ment and methods. With him is R. A. 
STEFANESCU. 

——_<>— — 

DR. H. HUGEL, exploitation 
engineer for Astra Romana, recently 
left Los Angeles, California, for Cam- 
pina, Roumania. He has been in Cali- 
fornia since February studying operat- 
ing methods and equipment. 

~ <> -—__ 

R. G. BENNETT has left Los An- 
geles, California, for San Francisco and 
from there will return to Trinidad via 
Miami. Bennett is senior driller with 
Trinidad Leaseholds, Ltd., and has been 
combining a vacation with an inspec- 
tion of new equipment as used in Cali- 
fornia operations. 


C. H. FEWELL recently sailed for 
Burma after an extended stay in Cali- 
fornia. Upon arrival at his destination 
he will work as driller for the Burmah 
Oil Company. 


W. A. STEWMAN, driller with 
Bahrein Petroleum Company, is spend- 
ing a few days in Los Angeles, Cali- 
fornia. He and Mrs. Stewman will go 
to San Francisco, California, and from 
there will return to Bahrein Island. 

—— 

ALEXANDER PARMULA, field 
engineer for Colombia Company, hav- 
ing his headquarters at Moreni, Rou- 
mania, has been in California on busi- 
ness. He will soon leave for the Mid- 
Continent area and from there will re- 
turn to Roumania. 
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J. A. SMITS, equipment standardization engineer for 
pataafsche Petroleum Maatschappij, left California recently 
for the Mid-Continent where he will spend the next few 
months and then return to the Netherlands East Indies. He 
;; accompanied by Mrs. Smits and their daughter. 

—_—>— 

F. W. FLOYD, vice- 
president and manager 
of the Production De- 
partment of The Carter 
Oil Company, was 
transferred, effective 
June 15, to the Stand- 
ard Oil Company of 
Venezuela, and will be 
stationed in Caracas, 
Venezuela. R. L. CLIF- 
TON, general superin- 
tendent and assistant to 
Floyd, has assumed the 
latter’s duties. 


@ 
F. W. FLOYD 
* 





> 


H. M. HASELTINE, assistant to the president of The 
Guiberson Corporation, has returned to his office in Dallas, 
Texas, after an eastern trip during which he made a survey 
of general conditions and sales prospects in the Illinois, 
Michigan, and Pennsylvania oil fields. 

<>—_—— 


C. R. BICKEL has been made Kansas division manager 
by the Shell Oil Company and transferred from Tulsa, Okla- 
homa, to Wichita, Kansas. He succeeds H. E. ZOELLER, 
who is now with the Derby Oil Company as vice-president 


and general manager. 
ane 


LESTER G. METCALFE recently was made manager of 
marine operations of the Union Oil Company of California. 
He succeeds WILLIAM GROUNDWATER, resigned. 

a - <> - 

C, F. NICKLOS, superintendent of the Rocky Mountain 

division of The Texas Company, has been transferred from 


Craig, Colorado, to Denver where the company maintains 


its headquarters. 
——<o>—___ 


HARVEY WHITAKER, manager of the Bridwell Oil 
Company at Mattoon, Illinois, has been transferred to 
Wichita Falls, Texas. 

a —_—<>—____— 

L. P. ST. CLAIR has resigned as chairman of the board 
of directors of the Union Oil Company. He will remain a 
director but retire from active management of the company. 

——— a 

GEORGE T. YOST, superintendent of the Pure Oil 
Company’s Muskogee, Oklahoma, refinery, has joined the 
staff of the Phillips Petroleum Company as process engineer. 
He is stationed at Borger, Texas. 

——<>—__— 

JOHN M. MADISON, Shreveport, Louisiana, has been 
elected president of the Atlas Pipeline Corporation to suc- 
ceed E, R. MEINERT, resigned. 

——<>—__ 

J. W. POOLE has been made assistant manager of manu- 
facturing of the Lion Oil Refining Company, El Dorado, 
Arkansas. Poole has been a consultant in petroleum technol- 
ogy, having his headquarters in New York City. 
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® You save both time and money with Armco 
Slip-Joint Surface Casing. It is strong yet light 
in weight, making it easy to handle and set. 
Assembly is simple as the ends line up quickly 
without using clamps and there is no need 
of costly fittings for slips, tongs or elevators. 

Savings often run as high as 37% because 
Armco Casing is available in diameters and 
weights to exactly meet your needs. Then too, 
you also eliminate the extra expense of 
threaded ends and collars that are cemented-in 
and never reclaimed. 

Immediate delivery of Armco Slip-Joint 
Surface Casing can be made throughout the 
Mid-Continent area and Illinois from stocks 





maintained by our distributor. Phone, write or 


wire your needs to their nearest store, or to 


The American Rolling Mill Company, Pipe 
Sales Div., Middletown, Ohio; 538 Mayo Bldg., 
Tulsa, Okla.; 3500 Maury St., Houston, Texas. 


ARMCO 


SURFACE CASING 


Distributed By 
NATIONAL TANK COMPANY 


Tulsa, Oklahoma, and Branches 
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“DR” Transmission 


HE National Supply Company, 

Toledo, Ohio, now presents the 
Type “DR” Transmission—a self-con- 
tained speed reducer for driving a ro- 
tary machine in connection with an 
internal combustion engine rotary rig 
drive. It is of the chain-drive type and 
provides three selective speeds to the 
rotary table for drilling and coring, 
thus permitting the engines to be com- 
pounded and their speed maintained at 
a point most desirable for slush-pump 


operation. The transmission is posi- 
tioned between the drawworks and the 
rotary machine, and is driven by the 
regular rotary drive of the drawworks. 
This arrangement permits a low chain 
drive to the rotary machine, and as the 
“DR” Transmission is a compact unit, 
there is no interference with the rack- 
ing of pipe in front of the drawworks, 
the makers state. 

Smooth power engagements are pro- 
vided by a double disk friction clutch. 
The foot pedal control of this clutch 
can be conveniently placed at the drill- 
er’s position. 

The input and output shafts are 535 
in. and 54% in. in diameter, respec- 










tively, and are mounted on self-align- 
ing roller bearings. The chain drives 
have 134-in. pitch double strand chain 
and sprockets with machine-cut teeth. 
The jaw clutches for the three drives 


through a door in the top of the hous- 
ing. The input and output sprockets 
are for No. 3 A.P.I. chain and the 
former is bolted to the spider of the 
friction clutch and mounted on a roller 
bearing. 

The transmission drives are com- 
pletely enclosed in an oil-tight hous- 
ing. Long life for the bearings, chains, 
sprockets, and clutch shifter fingers is 
assured by an automatic lubrication 
system, it is stated. 

The Type “DR” Transmission has 
three speed ratios: 2 to 1, 1.31 to 1, 
and 1.05 to 1, and has a 200-hp. work- 
ing capacity. 








N extension of its policy of 100 
percent inspection of oil country 
goods has been put into effect by the 
Jones and Laughlin Steel Corporation, 
Pittsburgh, Pennsylvania. Two new 
procedures involving a recently de- 
veloped instrument, the Tube-wall- 
scope, and a new application of the 
Magnaflux method are now being used 
to inspect, during production, both 
the interior and exterior surfaces of 
every length of J & L Blue Ribbon 
seamless steel integral joint drill pipe. 
The Tube-wall-scope provides an 
accurate, scientific method of inspect- 
ing the inside of tubular goods for de- 
fects that might result eventually in 
pipe failures in the field. 
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Testing Drill Pipe 


The Tube-wall-scope is a precision 
instrument resembling an exceptionally 
long telescope. It is equipped with an 
adjustable focus eyepiece at one end 
and a series of special lenses, reflec- 
tors, and a specially designed high- 
powered light at the other. The lenses 
are arranged to permit the operator to 
inspect the complete 360 deg. of cir- 
cumference inside any tubular prod- 
uct as the Tube-wall-scope is pushed 
slowly through the pipe. Guide baskets 
mounted on the barrel serve to center 
the instrument in the pipe. 

As the Tube-wall-scope magnifies 
the size of the image of a defect, an 
experienced inspector can quickly rec- 
ognize any flaw as a possible source of 
failure and by calibrations on the in- 


2UIPMENT 


strument barrel can then readily de. 
termine the location of a defect. 


Every length of integral joint drill 
pipe now being produced by Jones x 
Laughlin is also subjected to the Mag. 
naflux test. This drill pipe eliminates 
the conventional type tool joint by 
having a forged upset tool joint in. 
tegral with the pipe itself. The magna- 
flux test is applied to the exterior of 
this forged upset to detect defects not 
visible to the eye. 

This test consists of placing the pipe 
in a magnetic field and then sprinkling 
the pipe with a metallic powder or so- 
lution. Even though not otherwise y‘s- 
ible, any defect will immediately be. 
come apparent as the red powder is at- 
tracted by magnetic action to a flaw 
and collects there. 





Micromax Frequency Con- 
troller, Industrial Type 


NEW Micromax frequency con- 
troller, industrial type, now pro- 

vides the isolated generating plant with 
automatic control of frequency that 


pest | 
1 





heretofore has been thought feasible 
only for large central stations on inter- 
connected systems. 

In one compact case is combined the 
well-known Micromax frequency indi- 
cator.and recorder with an automatic 
controller, a simple, relatively inexpen- 
sive arrangement that omits the refine- 
ments necessary for large central sta- 
tions on interconnected systems. 

To receive a copy of the new 8-page 
booklet describing this new controller, 
write to Leeds and Northrup Com- 
pany, 4934 Stenton Avenue, Phila- 
delphia, Pennsylvania. Ask for Catalog 
N-56-161(1), ““Micromax Frequency 
Controller—Industrial Type.” 
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Axelson Kup-Pak Pumps are designed and built to 
give quality pump performance at lowest equipment 
cost in those fields where production is restricted or 
does not warrant the use of other type or metal-to- 
metal pumps. Accurately molded cups are positioned 
on the plunger to operate in the cold-drawn, seamless 
steel barrel which is actually honed in a special honing 
machine. Made in both stationary and traveling barrel 
types in all standard lengths and diameters, the 
plunger construction can be altered to combine cups 
and neoprene rings, or to use neoprene rings only. 
They can be installed in the top of an old barrel or 
with a seating nipple in the well. 


Axelson Kup-Pak Pumps are ideally suited for wells 
in which production can be handled with packing or 
cup plungers. Write for Bulletin on Kup-Pak Pumps. 


Axelson builds three complete lines of Deep Well 
Plunger Pumps—Standard Liner Pumps (T. S. L. & 
R. S. L.), Sure-Seal Pumps, Kup-Pak Pumps—to 


meet every pumping condition and price requirement. 













QUALITY PERFORMANCE AT LOWEST COST 
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AXELSON MANUFACTURING CO. 


P.O. Box 98, Vernon Station, Los Angeles ¢ St. Louis ¢ 50 Church 
St., New York @ Tulsa @¢ Mid-Continent and Eastern Distributor: 
Frick-Reid Supply Corp. ¢ Rocky Mountain Distributor: Great 
Northern Tool & Supply Co. ¢ Foreign Representatives: “COS- 
MOS” Soc. in Nume Colectiv, Bucharest, Roumania ¢ Dzrect Fac- 
tory Representative, Bucharest, Roumania ¢ Industrial Agencies, 
Ltd., San Fernando, Trinidad, British West Indies ¢ Factory Rep- 
resentative, Maracaibo, Venezuela ¢ Armco International Corp., 
Buenos Aires, Argentina 

















MACHINERY and EQUIPMENT 





Carlos Valve 
ESTCOTT AND GREIS, Inc., 


Division of American Meter 
Company, Tulsa, Oklahoma, are offer- 
ing to the pipe-line industry the Carlos 
Pipe-Line Shut-Off Valve for oil pipe- 
line gravity systems. The valve is fully 
automatic. It automatically shuts-off 
the ground line the instant oil flow 
is exhausted, it reopens automatically 
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should operating conditions cause the 
valve to close before the tanks are 
empty, and it automatically adjusts to 
any volume of flow to the maximum 
capacity of the ground line. 

The Carlos Valve is installed on the 
ground line from each battery of 
tanks. When the float ball is at rest, 
the outlet is closed, but when oil is ad- 
mitted through the inlet, the ball im- 
mediately rises, opening the outlet 
valve, and when the float ball reaches 
a nearly upright position the outlet 
valve is opened to the full capacity of 
the ground line. 

Any gas or air entering the Carlos 
Valve collects in the top of the valve 
chamber, which is open to the outer air 
through the bleeder valve until such 
time as the oil level in the chamber 
rises nearly to top of chamber, when 
it automatically closes the bleeder valve 
by operating the small float on this 
valve. This valve, during flow of oil, 
thus automatically maintains a small 
gas and air pocket at top of valve 
chamber, releasing surplus air or gas 
whenever the oil level falls. The re- 
striction of orifice capacity caused by 
lowering of the ball float lets pressure 
build up from the tank or tanks. 

When oil flow is insufficient to tax 
the capacity of the ground line, the 
level in the valve chamber falls, lower- 
ing the float ball and automatically ad- 
justing the outlet opening at the point 
where it will just accommodate the 
available flow. Thus the flow is steady. 

The back-up check valve on the in- 
let prevents any backing-up of oil into 
tanks, thus eliminating danger of a 
tank on a low level being caused to 
overflow by oil backing-up from higher 
tank batteries. 

The two check valves seen at ex- 
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treme lower right-hand corner of the 
valve chamber in the illustration are 
two opposed pressure-relief valves be- 
tween the valve chamber and the 
ground line, provided to eliminate dan- 
ger of excess pressure in the Carles 
Valve, when the valve and tank stops 
are closed. 





Horizontal Fire Tube Heater 
ESIGNED to minimize the possi- 
bilities of burnouts, the Hori- 
zontal Fire Tube Heater is the newest 
piece of heating equipment designed 
by Black, Sivalls and Bryson, Inc., 
Oklahoma City, Oklahoma. 
The B. S. & B. Temperature Con- 
troller makes the heater fully auto- 
matic and maintains high efficiency, 





the makers state. Absence of flat heat- 
ing surfaces, a large settling space, and 
large combustion space result in greater 
protection against burnouts, it is as- 
serted. 

Erection work is reduced to a mini- 
mum and service work can be done 
quickly and easily, it is pointed out, 


A. O. Smith Now Full-Line Casing Manufacturer 


HE A. O. Smith Corporation, Mil- 

waukee, Wisconsin, is now a full- 
line manufacturer of oil-well casing, 
having a complete range of A. P. I. 
standard sizes to 54 in. OD. and in 
wall thicknesses to meet virtually any 
casing need. 

Simultaneous with this announce- 
ment is another that Smith casing is 
now available in four grades, includ- 
ing a new high-yield casing called 
Super Yield casing. 

Having a minimum yield point of 
105,000 lb. per sq. in., Super Yield 
casing is made in the smaller sizes for 
high collapse pressures. Involving radi- 
cally new methods of manufacture, the 





new small sizes, like all Smith casing, 
are made from rolled steel plates. This 
permits thorough examination of the 
steel before manufacture and assures 
uniform wall thickness, the makers as- 
sert. It is produced in accordance with 
A.P.I. standards. The new sizes are 
manufactured in average lengths of 50 
ft., this factor considerably shorten- 
ing the running time for the strings, 
as fewer joints are required. 

A comprehensive book, describing 
the results of recent Smith studies and 
tests On Casing, is now in preparation 
and will be ready for distribution in 
the near future. 


Smith high-yield casing emerging from a special machine developed for its manufacture 
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QUALITY wire rope 


@ CROWDING 






DESIGNING 


The designing of wire rope is by no means a simple matter—but on 
the contrary involves mathematical computations of a most complex 
and difficult type. There are upward of 80 different constructions of 
wire rope in use, and each is available in all sizes for which it is 
recommended. Wire diameters must be computed with absolute accu- 
racy for every size in every construction. If computations are not 
accurate, and if wires are not of the diameters specified—the wires in 
the strands will not group together accurately, to give a snug, firm 
strand. On the contrary, there will be unfilled gaps between wires— 
or wires will be crowded out of correct position. Either of these con- 
ditions will produce an imperfect and short-lived rope. 


Expert and mathematically accurate designing by rope engineers of 
long experience, is one of the important factors in the production of 
UNION Wire Ropes. Examine any UNION strand. You'll find the wires 
fit perfectly in place, neither crowding nor leaving gaps. 


Specify UNION ordinary or pre-formed ("“UNION-formed”) and you 
will be certain of rope that is accurately designed and fabricated. 


UNION WIRE ROPE CORPORATION .... .. KANSAS CITY, MO. 
Sales Offices: Beacon Bldg., Tulsa, Okla.; Fort Worth, Texas; Houston, Texas: Chicago, IIL 
Gulf Coast Distributors: JARECKI 4 MFG. CO. Export Agents: 
PLOWDEN SUPPLY CO.. . LUCEY EXPORT CORP.., 
$200 Navigation Blvd., Mi we... yy New Woolworth Bldg., New York: 
Houston, Texas Seulen and Gestern G8 Plaids Broad St. House, London 
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(PRE-FORMED) 


FOR 


ROTARY 
DRILLING LINES 


TUBING LINES 
SUCKER ROD LINES 


ALL ROPES which must 
endure severe bending 





May we place you on 
our mailing list for 
our informative bul- 


\letin, ‘ROPE DOPE?” 
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Mathey Type E Measuring-Line Reel 


O MEASURE depths, lo- 
cate obstructions, deter- 
mine fluid levels, and run bot- 
tom-hole pressure and temper- 
ature bombs the Mathey Type 
E measuring-line reel is being 
introduced. It is designed for 
deep-well work and has a 
capacity for 12,000 ft. of 
.072 line. The Type E unit 
can be mounted in a portable 
wooden box (27'4 in. by 38 
in. by 21 in.) having handles 
and aluminum covers. It can 
also be mounted on a steel 
plate or in a car trailer. It is a self-con- 
tained unit, has chain drive, and is 
powered by a 4-hp. gasoline engine. 
The reel is a heavy one-piece cast spool. 
The unit is equipped throughout with 
ball bearings and has a spring cush- 
ioned clutch with a large friction area. 
The emergency brake is of the lever 
type, the band working in a groove on 
one flange of the spool. On the other 
flange of the spool gear teeth are cut, 
which provide a drive for the hand 
crank and hydraulic governor. 
The hydraulic governor is a unit to 


control the speed of instruments or 
weights being lowered into the well. 





By using this device, in connection 
with Mathey measure-meter, the oper- 
ator can locate lost tools, determine the 
distance to fluid, bottom of hole, or 
any obstruction in the well. If the in- 
strument becomes lodged the pressure 
gauge immediately indicates this ob- 
struction and the rate of descent may 
be checked, often avoiding an expen- 
sive fishing job. 

The hydraulic speed control is sim- 
ilar to the hydraulic governor and the 
control is the same (by throttle valve). 

The equipment is made by C. A. 
Mathey Machine Works, Tulsa, Okla- 
homa. 





Jensen Model D 


HE accompanying illustra- 

tion shows one of the new 
Model D pumping units just 
placed on the market by Jensen 
Brothers Manufacturing Com- 
pany, Coffeyville, Kansas. This 
improved model has new style 
cranks and crank weights, and is 
mounted (optional) on a Jensen 
sub-base. The unit shown has a 
wire line or cable head straight 
lift, but may also be had with a 
straight-lift mechanism. The com- 
pany constructs this unit in ten 
sizes for wells ranging in depth 
from 500 ft. to 6000 ft. It may be 
powered by any constant speed prime 
mover. 

Literature on the new Jensen unit 
says in part: ‘““To increase the flexibility 
of our pumping unit, we have found 
that a rotary counterbalance in con- 
junction with an adjustable static 
counterbalance affords the best re- 
sults.” 


Pumping Unit 





To obtain clearance when servicing 
a well equipped with a Jensen unit, it 
is a simple matter to remove the equal- 
izer bearing support and let it swing 
out of the way, the makers state. This 
arrangement works equally well with 
either the special straight-lift mechan- 
ism or the conventional cable head, it 
is asserted. 





Bottom-Hole Choke 
i er Cameron Bottom-Hole Choke 


is constructed to allow the well to 
be washed through it. The POsitive 
: bean is held against its seat 
by a light coil Spring, 
When washing-in is begun 
the bean is unseated, un. 
covering an annular space 
around the bean and inside 
the body. The fluid may 
pass downward through 
this annular space and also 
through the choke bean. 
The bean is returned to its 
seat after the washing 
operation by the action of 
the spring and the well 
pressure. Wear on the pos- 
itive choke bean has been 
found to be exceedingly 
slow, the manufacturer 
states. 

This choke was designed 
to be made up in the tub- 
ing One or two joints from 
the bottom of the string. 
Under normal circum- 
stances, in high-pressure 
wells, at least two chokes are used so 
that pressure may be reduced in stages, 
Positive choke beans are made of Ni- 
tralloy, and are available in sizes from 
16/64 in. to 48/64 in., by 1/64 th. 

Detailed engineering and_perform- 
ance data will be supplied on request 
by Cameron Iron Works, Inc., Hous- 
ton, Texas. 





Kibele Illinois Special Swab 
IBELE Manufacturing Company, 


Dallas, Texas, announces a new 
type of 2-in. swab that is given the 
name of Illinois Special. It is designed 
for areas where swift descent of the 
swab through the fluid is desired and 
the height of the fluid column is not 
excessive. 

The Kibele Illinois Special features a 
bore through its mandrel that is larger 
than in the 2-in. Regular type. The 
Regular 2-in. swab is designed for deep 
wells where production is heavy. 

No part of the Illinois Special swab 
is interchangeable with the Regular 
swab. Parts of the 2-in. Illinois Special 
will be stamped “SP” and parts of the 
Regular Swab will be stamped “REG.” 





2 





Stainless-steel Welding 
Electrode 

HE Lincoln Electric Company, 

Cleveland, Ohio, announces a new 


arc-welding electrode of the 18-8 type 
that contains 3'/% percent of molyb- 
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denum. 

The new electrode, designated 
“Stainweld C,” was developed by Lin- 
coln engineers to meet a demand for an 
arc-welding electrode to weld stainless 
steels that contain approximately 3, 
percent molybdenum. “Stainweld C” 


‘ 


provides weld metal of proper physical 
and chemical properties for welding 
such steels, it is stated. A coating 1s 
provided on the electrode that prevents 
oxidation of the weld metal and keeps 
the analysis of the deposited metal vir- 
tually the same as the parent metal. 
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Weight Indicator for Slim- 
Hole Drilling 
ARTIN-DECKER Corporation, 
Long Beach, California, has an- 
nounced the development of a new 
weight indicator especially designed for 
use in shallow drilling. This new in- 
strument, known as the Slim-Hole 
Weight Indicator, has a capacity of 





150,000 lb. with six lines, ample for 
the drilling loads encountered in shal- 


low fields and in core-testing work, the | 


manufacturers state. Five interchange- 
able dials, calibrated in points on both 
sides (making ten dials in all) give 
direct reading on all conventional 
string-ups and line sizes. The instru- 
ment accommodates all lines from %% 


in. to 144 in. in diameter. Readings | 
4 g 


cover more than 360 deg. of the dial 
circumference, and the iarge etched 
numerals insure full visibility from any 
part of the rig floor. 

An important new feature of the 
Slim-Hole Weight Indicator that con- 
tributes to its compactness and lighter 
weight is the unique design of the 
gauge case. The case is made entirely 
of government specification bronze, 


and the diaphragm unit is an integral | 
part. This makes the instrument ex- | 


tremely compact and easily portable. A 


newly designed “C” clamp has been | 
incorporated in the equipment that is | 


self adjusting on all size lines, elim- 
inating the use of shims when attach- 


ing the instrument to different size | 


lines. 


The Slim-Hole Weight Indicator is 
ruggedly built throughout to give 
long, trouble-free wear in all shallow- 
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Differential Valve for High- 
Pressure Gas Wells 

OS. A. Coy Company, Inc., Tulsa, 

Oklahoma, is marketing the Coynco 
high-pressure differential shutoff valve, 
used in high-pressure gas areas to close 
automatically a well in the event of a 
break in the line or a fire at the plant. 
The Coynco Valve is placed on the gas 
line leading from the well, and just 
beyond the choke. The differential in 
pressure created by a break in the line 
instantly shuts the well in, thus elimi- 
nating fire hazard, loss of gas, and 
cratering of the well. 

When the Coynco Valve is installed 
on the gas line, the pressure is by- 


passed into the valve by a connecting 
line that divides and enters the valve 
bonnet above and below the highest 
and lowest position of the piston, Each 
of these lines is equipped with a small 
high-pressure valve. Another lead is 
taken from the gas line on the down- 
stream side. This small line is also fit- 
ted with a valve. 


As the Coynco high-pressure differ- 
ential shutoff valve operates on a dif- 
ferential pressure a line break results 
in the necessary differential on the 
downstream side of the valve, automa- 
tically closing it. After the line is re- 
paired the valve is reopened by a re- 
versal of the closing operation. 











Ps 


: 


A BEAR FOR WEAR 





la 


The Grizzly ‘‘No-Wip" Line Saver protects life and property 
while saving thousands of dollars of wire lines every year. Not a 
rigid line guide, it can be suspended at any point in the rig; hangs 
free and functions perfectly at any angle or height, regardless of how 
installed. Eliminates whipping, and the usual bow and whip due to 
momentum when pulling up an empty block and elevator. Forces 
line to track perfectly; eliminates piling up; simplifies spooling. Ask 
your supply dealer or write for Bulletin No. 10-OF. 


E. M. S M | T 
600-650 South Clarence Street, 


H 


Cc OM P AN Y 
Los Angeles, California, U. S. A. 





drilling operations, it is stated. It is 
accurate, extremely sensitive, and is 
factory tested, calibrated, and sealed, 
ready for attachment to the deadline. 
It requires no attention of any kind 
while in use on the rig. 


Complete Stocks Maintained in Our Warehouses At: 1121 Rothwell St., Section 16, Hous- 
ton, Texas. 1008 S. E. 29th Street, Oklahoma City, Okla. Export Office: Continental Emsco 
Co., 30 Rockefeller Plaza, New York, N. Y. Distributed By Leading Supply Companies. 
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The Coynco Valve is made with a 
forged-steel body, bonnet, and cap, op- 
erated either in an open or closed po- 
sition by means of a piston in conjunc- 
tion with a feather valve. The valve 
mechanism consists primarily of feath- 
er and stem, both of stainless steel, and 
a piston on top of the stem that oper- 
ates in the bonnet. A spring in the top 
of the bonnet comes in direct contact 
with the top of the piston. Tension is 
controlled by an adjusting screw 
through the top of the bonnet and 
made gas tight by means of a cap. All 
flange connections are series 150 and 
have ring joints. A strainer on the small 
line removes all dirt and foreign mat- 








ter from the gas. 
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Safety and Accuracy 


They indicate unmistakably the liquid level in 
tanks, towers, stills, etc. 


Ideal for gasoline, kerosene, oil, etc., because— 
no matter what the color of the liquid—the 


REFLEX GAGES 
Stand for 


EMPTY SPACE SHOWS 


WHITE 


LIQUID LEVEL APPEARS 


BLACK 





ACCURATE at all temperatures and pressures. 
SAFETY assured for men and equipment. 
Easy to install — easy to read. 


Jerguson Transparent (thru vision) Gages are 
used when color and density of liquids must be 
shown. 


Jerguson Gages are Best 
by every real test. 


Write for catalog 


JERGUSON GAGE & VALVE CO. 


89 Fellsway 


SOMERVILLE MASSACHUSETTS 
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Casinghead and Tubing. 
head by Rector 

HE Rector Well Equipment Com. 

pany, Fort Worth, Texas, an. 

nounces the addition of a new type of 

casinghead and tubinghead to its line 

of equipment. This new head, desig- 


= 
= 
= 
= 
= 
2 
= 





nated as the Type 6M, is of the man- 
drel type of suspension, and is flanged 
above the suspension and packing 
medium. 

The Type 6M casinghead and tub- 
inghead, shown in the accompanying 
illustration, is compact, rugged, and 
easily installed, the manufacturer 
states. The Rector patented sealing 
ring accomplishes the sealing of pres- 
sures and also provides a hold-down on 
the mandrel. The mandrel is supplied 
either threaded or welded directly to 
casing. 

The tubinghead is double flanged 
when applied to the top of the flanged 
casinghead. This same tubinghead may 
also be supplied with female threaded 
bottom connection when it is to be in- 
stalled on a casinghead having threaded 
upper connections, such as the Rec- 
torhead in any of its various types, or 
other casingheads of the upper threaded 
type. 

Mandrels of the Type 6M head are 
designed to pass through blowout 
preventers that may be installed on 
the well, prior to the setting of casing 
or tubing. This keeps the well under 
full control during the operation. 

The head is of cast steel, and is sup- 
plied in 4000-Ib. test with A.P.I. 600 
Series flanges, and in 6000-lb. test with 
A.P.I. 900 Series flanges. Further in- 
formation will be sent on request to 
Rector Well Equipment Company. 
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Clark Announces Gas-Diesel 
Engine: New Compressor 


NEW line of convertible 4-cycle 
as-Diesel engines has been 
announced by Clark Bros. Company, 
Olean, New York. 
These new engines are completely 
enclosed, have oil-cooled pistons, full 
force-feed lubrication, and offer an en- 





8-cylinder, 800-hp., right-angle compressor 


tirely new feature, the Clark ‘“‘Cetane 
Selector.” By means of the “Cetane 
Selector” the operator can change the 
fuel timing without shutting down the 
engine, thus making possible the use of 
a wider range of fuels, the manufac- 
turer states. 

The engines have 10-in. bore and 
12-in. stroke and are available in 3-, 4-, 





Clark gas-Diesel engine 


6-, and 8-cylinder sizes, ranging from 
180 to 480 b.hp. for gas and 200 to 
535 b.hp. for Diesel. 

Clark Bros. Company also announces 
that its right-angle compressor, built 
heretofore in 2-, 3-, 4-, 5-, and 6-cyl- 
inder sizes, is to be offered also in an 
8-cylinder, 800-hp. size. This larger 
size is offered especially to meet a de- 
mand of the larger natural gas com- 
panies who have found the angle- 
type compressor satisfactory for boost- 
er station service. The 8-cylinder size, 
however, will be suitable for many 
types of service. Two of the 8-cylinder 
“angles” have been sold to the M. W. 
Kellogg Company, of New York, to be 
installed in a Texas refinery. It is stated 
that by using the new 8-cylinder angle 
it will be possible to install a 3200-hp. 
gas booster station in a floor space 24 
ft. by 105 ft. 
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Medearis Dri-Pipe Wiper : a 
FTER more than a year anda half | 


of experimentation, the Medearis 
Oilwell Supply Company offers a drill- Tn 
pipe wiper that, according to the man- i] 
ufacturer, prevents the dilution of ro- iH 
tary mud and the necessity of recondi- II \ 
tioning it on each round-trip. It is ' 
marketed under the trade name ‘‘Me- 
dearis Dri-Pipe Wiper.” | 
This drill pipe wiper has two rigid 
clamping rings of non-sparking metal 
that hold a circular red rubber wiping 
disk. This disk is molded of a specially 


compounded rubber, and has a control 
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IT’S THE NEW 
MARTIN-DECKER 


SLIM- HOLE WEIGHT INDICATOR 


—and, brother, it’s got performance written all over it. 


It’s as compact and solid as a welterweight and will handle your toughest 
shallow-hole jobs right down to the last foot. 

Five interchangeable dials, calibrated both sides, handle all standard string- 
ups and line sizes from 5% in. to 114 in. And a new type clamp is used that 
requires no adjustments, no shims, for handling any of these lines. 


Then check this—it has a built-in pulsation damper that works automatically 
... keeps the instrument always sensitive, always accurate to weight changes... 


and always readable even in the roughest drilling. 


Another thing—the all-bronze gauge case is virtually one solid piece and the 
diaphragm unit is built right into it...a mew type construction worked out by 
Martin-Decker engineers especially for the Slim-Hole Indicator. No water can 
get in, no fluid can leak out, and no pumping or adjusting is necessary. 


You can’t beat this instrument for accurate weight control on quick jobs and 
shallow operations. So if that’s where your work is, find out about this new in- 
strument from your nearest Martin-Decker or Reed Roller Bit representative. 
Or drop us a line and we'll gladly send complete information. 


DECKER CORP. 


LONG BEACH, CALIFORNIA 
H | ei McQuU 5 
TRIBUTOR REED 


a aen | RAKERSF 
ROLLER BIT COMPANY 
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hole surrounded by concentric beads 
correctly spaced for the various sizes 
of pipe. As the central hole becomes 
enlarged through wear, the rubber can 
be cut away to the next bead to pro- 
vide a new wiping surface for the next 
larger size of pipe. 

This wiper, according to the manu- 
facturer, cleans the pipe without the 
use of wash-water and returns all the 
mud and weight material to the hole. 
By preventing dilution of the drilling 


and absorption characteristics of the 
formation. 

The Dri-Pipe Wiper is also used to 
wipe tubing and sucker rods, special 
oil-resisting rubber wiping disks bein 
supplied for this service. Further de. 
tails are available from the Medearis 
Oilwell Supply Company, 8638 Otis 
Avenue, South Gate, California. 








pH Slide Comparator 


fluid, the wiper eliminates the neces- the fluid column being lightened to a ' 

nape . : NEW slide comparator for the 
sity for reconditioning the mud on degree that might result in a blowout, ssleshemnste doverentenst 
each round-trip, avoids the hazard of —_ and facilitates study of the porosity ation of 


pH, chlorine, and phosphates has been 
developed by W. A. Taylor and Com- 
pany, 872 Linden Avenue, Baltimore, 
Maryland. 


The equipment is molded entirely 
from plastic. Changes in design have 
resulted in marked improvement in ap- 
pearance, durability, and ease of han- 
dling, the manufacturers state. The 
weight has also been considerably re- 








Make Your Drilling Job EASIER and SAFER 





LIKE THIS ILLINOIS OPERATOR IS DOING — 


This Sandoval, Illinois, job has the last word in slush pump protec- 
tion. The 6” x12" power pump is equipped with a SHEAR-RELIEF 
Valve, which protects the fluid end, the manifolds and drilling hose 
against excess pressures by the shearing of the nail should pressure 
teach the set point. It is also equipped with an Abercrombie Pressure 
Gauge, which gives a uniform reading of pump pressure under all | 
operating conditions, as far as 30’ distances 





| duced. All pH, chlorine, and phosphate 


| values, as well as the indicator names, 
LEFT: This gauge functions equally well on 


mud, water, oil, air, gas, or any liquid line 
...and is credited with taking gauges out of 
the delicate instrument class. Pressure ranges: 


are engraved in white directly on the 
plastic slides. Improved catches are 
used to hold the top on the base and 


0-1000, 0-3000, 0-5000 lbs. per sq. in. 


RIGHT: This low pressure SHEAR-RELIEF 
Valve is for all hydraulic service up to 1000 
lbs. The high pressure type, for larger pumps 
and flow line service, has a pressure range 
up to 2750 lbs. per sq. in. 


all metal parts are rustproof. The com- 
plete unit, including the slide, is 10 in. 
long, 24% in. wide, and 4 in. high and 
weighs 11 pounds. 


slide and a base. Each slide contains 

nine color standards alternating with 

ampoules of distilled water. All color 

standards are guaranteed by the man- 
| wufacturer to maintain their accuracy 
| for a period of five years. 

The base contains two vials of indi- 
cator solution, with 0.5-cc. pipettes, 
five 5-cc. test tubes, and a piece of 
etched glass in a special compartment. 
Determinations are made by filling 
three of the test tubes with the test 
sample, adding 0.5 cc. of indicator so- 
| lution to the middle one, placing the 
slide on the base and moving it back 
and forth until the test sample matches 
one of the color standards. The pH, 
chlorine, or phosphate value is then 
read directly from the values on the 
slide. One base can be used with any 
number of color standard slides. Full 
information can be obtained from the 
manufacturer, 


| 
} 
| 
The new comparator consists of a 





HOUSTON TEX 
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H. F. Stover Made Secre- 
tary-Treasurer of Gaso 
Howard F. Stover, purchasing agent 
and assistant to the late L. D. Arm- 
strong in the Gaso Pump and Burner 
Manufacturing Company organization 





HOWARD F. STOVER 
has been appointed to succeed the lat- 
ter as secretary-treasurer and manager 
of the company. Tom H. Flanagan, 
son of T. J. Flanagan, president of the 
company, assumes Stover’s former po- 
sition. 

Stover is a native of West Virginia, 
but his family moved to Tulsa in 
1906 when he was seven years old, and 
he received most of his education in 
Tulsa schools. His first job was with 
the Gulf Oil Corporation, in its ware- 
house department, and was followed 
by service in the World War. After the 
war he became associated with the 





TOM H. FLANAGAN 
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Sinclair Pipe Line Company in its 
materials department, leaving the com- 
pany in June, 1920, to accept a po- 
sition with the Gaso company. 

In succeeding Armstrong as secre- 
tary-treasurer and manager of the Gaso 
company, he will have complete su- 
pervision of manufacturing and of the 
company’s domestic and export sales. 

Tom H. Flanagan, who becomes pur- 
chasing agent and assistant to Stover, 
received his education at Kemper Mili- 
tary Academy and Tulsa University, 
and entered the employ of the Gaso 
company in 1934, spending more than 
a year as a mechanic in the company’s 


shops. He was then moved to the of- 
fice as assistant to Stover. 

Personnel of the Gaso organization 
is otherwise unchanged. T. J. Flana- 
gan continues as president, M. J. Flan- 
agan as vice-president and general man- 
ager, I. C. Hughlett as plant manager, 
R. L. Jaeger as chief engineer, Rus- 
sell Peoples as shipping clerk, H. A. 
Wienecke, Jr., as sales representative 
for Oklahoma, Kansas, Illinois, In- 
diana, and Michigan, G. W. Dreyer as 
sales representative for Texas, Louisi- 
ana, Arkansas, and New Mexico, and 
A. V. Simonson as New York export 
manager. 
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Baker Acquires St. Louis 
Plant 


Baker Oil Tools, Inc., announces the 
acquisition of the plant and equipment 
of the Bartlesville Supply Company at 
St. Louis, Missouri, where manufacture 
of Barsco products will be continued, 
both for domestic and for export dis- 
tribution. 

G. D. Hall has been appointed plant 
manager, C. A. Walker will continue 
as plant superintendent, and J. O. 
Buchta will be special sales representa- 
tive for Barsco products. 

According to the announcement, 
Baker Oil Tools, Inc., plan to improve 
manufacturing facilities at the recently 
acquired plant in line with the in- 
creased importance of St. Louis as a 
manufacturing and distributing point 
for oil-well tools. 





D. W. Henke Manager Merla 
Tool Company 

D. W. Henke, who until recently 

was secretary-treasurer of the Guiber- 

son Corporation, and for 23 years a 

business associate of S. A. Guiberson, 

Jr., founder of the business that bears 





D. W. HENKE 


his name, has been announced as man- 
ager of the Merla Tool Company, Dal- 
las, Texas. 

Henke’s long career with the Guib- 
erson Corporation has made him a 
familiar figure throughout the oil fra- 
ternity. His association with Guiberson 
dates back to 1915 when the latter 
Was operating as an individual in Los 
Angeles, California. In 1919 Guiberson 
moved to Dallas and established the 
Guiberson Corporation. Henke was 
made assistant treasurer at that time 
and later became secretary-treasurer. 
He also served as secretary-treasurer of 
the Guiberson Diesel Engine Company; 
vice-president and treasurer of the Al- 
gord Oil Company, and secretary- 
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treasurer of the Two-Well Corpora- 
tion. On April 1st he tendered his 
resignation to become secretary, and a 
member of the board of directors and 
executive committee of the Guardian 
Life Insurance Corporation, Dallas. His 
new connection with the Merla Tool 
Company will not alter his position 
with the Guardian Life Insurance Cor- 
poration. 

Serving on the executive staff of the 
Merla Tool Company with Henke are: 
Roy A. Lamb, in charge of sales, and 
C. S. Crickmer, in charge of engineer- 
ing and production. 

The Merla Tool Company, estab- 
lished a few years ago, manufactures 
a complete line of gas-lift equipment 
for oil wells. 





Foreign Club Organized 

Realizing that a community inter- 
est exists between men who have 
traveled in foreign fields in the inter- 
est of oil equipment manufacturers, a 
group of such men got together in 
California several months ago and or- 
ganized an association. At a series of 
bi-weekly luncheons details of organ- 
ization were perfected, by-laws for- 
mulated, and the name “Nomads” se- 
lected. Believing that the association 
should be national in scope and that 
oil-equipment representatives in other 
sections of the country might wish to 
join in the movement, the group de- 
cided to make its organization a Los 
Angeles Chapter and invite others to 
form similar chapters in their locali- 
ties. Such chapters are being formed in 
Houston and Tulsa. 

The name “Nomads” is taken from 
the initial letters of the full name of 
the association which is National Oil 
Equipment Manufacturers and Dele- 
gates Society. Its objects are strictly 
fraternal and educational and its regu- 
lar meetings will consist of monthly 
dinners at which the members can re- 
new acquaintance and be entertained 
by programs arranged by the enter- 
tainment committee. 

Active membership in the Nomads 
is limited to men who have actually 
visited foreign countries in the in- 
terest of oil-equipment manufacturers. 
Associate members are men who devote 
a substantial portion of their time to 
oil-equipment export business. From 
time to time honorary members will 
be selected from men who have at- 
tained outstanding positions while in 
foreign service for oil companies. 

Officers elected by the Los Angeles 
Chapter are: E. L. Decker, Martin- 
Decker Corporation, president; F. C. 
Ripley, Emsco Derrick and Equipment 
Company, vice-president; W. F. Bettis, 
M. O. Johnston Oil Field Service 
Corporation, secretary-treasurer; Earl 


Rees, Fluid Packed Pump Company, 
assistant secretary-treasurer; Henry 
Pullman, Baker Oil Tools, Inc., ser. 
geant-at-arms; and E. B, Fowk, 
Emsco Derrick and Equipment Com. 
pany, assistant sergeant-at-arms, 

The present membership of the Los 
Angeles Chapter consists of: George 
Anderson, Baker Oil Tools, Inc.; J, ¢. 
Axelson, Axelson Manufacturing Com. 
pany; Carlton Baker, Jr., Baker Qjj 
Tools, Inc.; Jack Ballagh, Patterson. 
Ballagh Company; W. F. Bettis, M. 0. 
Johnston Oil Field Service; $. R. Bowen, 
S.R. Bowen and Company; B. Bronzan, 
Baash-Ross Tool Company; Frank 
Champion, Byron-Jackson Company; 
Larry Coker, National Supply Com- 
pany; B. W. Davidson (deceased), 
M. O. Johnston Oil Field Service; E, L, 
Decker, Martin-Decker Corporation; 
Norman Dorn, Lane-Wells Company; 
Calvin Drake, Hydril Company; Joe 
Dunn, National Supply Company; 
John Eastman, Eastman Oil Well Sur- 
vey Company; R. J. Eiche, Lorraine 
Corporation; J. E. “Brick” Elliott, El- 
liott Core Drilling Company; E. B. 
Fowks, Emsco Derrick and Equipment 
Company; John Grant, Grant Oil Tool 
Company; Abe Haglund, Axelson 
Manufacturing Company; L. T. 
Hamer, Hamer Oil Tool Company; 
Clarence Hill, Oil Well Supply Com- 
pany; Ray Humphries, Axelson Manv- 
facturing Company; Clay Johnson, 
Shaffer Tool Works; Blaine Johnston, 
Jr., M. O. Johnston Oil Field Service; 
A. D. Love, Chiksan Oil Tool Com- 
pany; Tom Martin, Lorraine Corpora- 
tion; W. R. “Frosty” Martin, Martin- 
Decker Corporation; Roy McCollum, 
Parkersburg Rig and Reel Company; 
C. J. McLaren, Hughes Tool Com- 
pany; Floyd Merritt, Elliott Core 
Drilling Company; Harry Morehouse, 
Wagner-Morchouse; Tom Murphy, 
Martin-Decker Corporation; L. J. Pad- 
dock, Stoody Company; Henry Pull- 
man, Baker Oil Tools Inc.; Geo. Rat- 
cliffe, Baroid Sales Company; L. A. 
Rawson, Stoddard-Rawson, Inc.; Earl 
Rees, Fluid Packed Pump Company; 
F. C. Ripley, Emsco Derrick and 
Equipment Company; S. R. Robinson, 
Yowell Service Company; Hans Ross, 
Baash-Ross Tool Company; Wallace 
Sawdon, The Petroleum Engineer; 
Walter Seymour, Non-Corrosive Prod- 
ucts Company; E. R. Smith, Lane- 
Wells Company; Roland Smith, Byron- 
Jackson Company; Ted Sutter, Baker 
Oil Tools, Inc.; Joe Swaton, Kerotest 
Manufacturing Company; Harry 
Therolf, Eason and Therolf Tool Com- 
pany; Ed Thompson, Security Engi- 
neering Company, Inc.; Clarence 
White, Oil Well Manufacturing Cor- 
poration, and Jack Wilcox, S. R. Bowen 
and Company. 
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W. H. Kreer Advanced 
w. H. Kreer, formerly middle- 


west sales engineer for Templeton, 
Kenly and Company, Chicago, Illinois, 
has been placed in charge of the com- 
pany’s Dallas, Texas, office to replace 
Charles Neher, who passed away re- 
cently. Kreer has an intimate knowl- 





W. H. KREER 


edge of the Simplex Jack line, having 
been with the company for many years 
prior to his recent re-employment, and 
is well acquainted with the petroleum 
industry through his contact with IIli- 
nois Basin, Michigan, and Ohio pro- 
ducers. 


<> 


Special Representative 
E. T. Eggers has been appointed 


special representative on wire rope for 
the Gulf Coast oil fields by the Ameri- 
can Steel and Wire Company, subsidi- 
ary of United States Steel Corpora- 





E. T. EGGERS 
tion. His headquarters will be in the 
Praetorian Building in Dallas, Texas. 
Eggers joined the staff of the American 
Steel and Wire Company in 1934 as a 
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salesman in the Philadelphia office and 
subsequently was transferred to Dallas 
and then to Houston. 


man, by Dr. Ernst A. Hauser, profes- 
sor of colloid chemistry at Massachu- 
setts Institute of Technology, are now 
available, it has been announced. The 
notes contain a summary of the four- 
days’ lectures and discussions on col- 
loid chemistry as related to the petro- 
leum industry. The book, which con- 
tains 100 pages, can be obtained for 
75 cents per copy upon request to the 
University of Oklahoma. 





Colloid Symposium Notes 
Available 


Stenciled copies of the proceedings 
of the Colloid Symposium conducted 
at the University of Oklahoma, Nor- 

















This New 
JENSEN UNIT 


It's the same JENSEN Unit that 
has always commanded respect 
progressively because of its great 
stamina. But it now has new style 
cranks and crank weights, a spe- 
cial JENSEN sub-base, and other 
improvements guaranteed to further its 
well-known capacity for cutting produc- 
tion costs to the very bone. You'll want 
to know more about it, of course. Even 
a producer satisfied with his present 
equipment wants to keep 
abreast. So get in touch 
with your JENSEN dealer 
or wire us at Coffeyville. 


136 LIBERTY STREET, NEW YORK 


Tn 





JENSEN 


=z BROTHERS 


)s()j] MANUFACTURING CO. 


DO<S\% 





(1.1... Coffeyville, Kansas 
| EXPORT OFFICE: 























SEND FOR THIS 
NEW 272 PAGE 


@ Between the covers of this new book are 
presented in convenient, compact form, com- 
| plete engineering and reference data on— 
self-aligning anti-friction ball and roller 
bearing units...unmounted radial-thrust 
bearings ... babbitted bearing units... base 
| plates... take-ups . . . clutches, including the 
| famous Twin Disc line... gears... pulleys 
| ...collars... couplings ... hangers... 
shafting—the latest designs of the leading 
manufacturer of power transmission equip- 
ment. 272 pages of illustrations, dimensions, 
| weights, list prices, engineering information, 
cross-indexed for convenient use of design 
engineers and plant managers. Return the 
coupon for your copy. 
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‘ 
é LINK-BELT COMPANY / 
: 300 W. Pershing Road, Chicago, or | ‘ 
‘ 2045 W. Hunting Park Ave., Philadelphia j ‘ 
¢ Please send copy of new Power Transmission Book No. 1600. : 
: Name. Firm. ’ 

‘ 
; Business. y 
6 Address City. State 7770-E 4 
6 Petroleum Engineer 
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W. H. Cobb Promoted Security‘s New Houston O. C. S. Establishes Expoy 


Willard H. Cobb, for the last sev- Office and Plant Department 
eral years general factory manager, me- Herewith is shown a part of the new W. P. “Bill” Turner, president of 
chanical goods plants, United States division office, warehouse, and manu- Oil Country Specialties Manufacturing 
Rubber Company, has been appointed facturing plant of Security Engineer- Company, has announced the estab. 
ing Company, Inc., recently completed lishment of an export sales department 


at the Pacific Coast plant, 2340 Ay. 
tesia Street, Long Beach, California. 
The new department will be equipped 
to serve all export fields, with special 
facilities for marketing in South 
American countries. 

The new department will be headed 
by W. A. Loomis, a member of the 
O. C. S. organization for the last nine 
years. Loomis is widely known as the 
inventor of the O. C. S. Automatic 


Driller, a power unit for automatically 





controlling drilling weight. 
Lew Cline, former representative 


for the Titusville Iron Works, and 





at 5525 Clinton Drive, Houston, 


W. H. COBB now with O. C. S., recently left New 

— York on a two months’ trip to South 

’ ‘ ‘ Ss Ip to Sout 

general manager of the Mechanical The structure was built by the Aus- . P 

Good dG ye era i ? ‘ America for the company. He will 

300ds and General Products divisions. _— , ome a Aa, 

tin Company, well-known designers visit Venezuela, Colombia, and Trini- 

Herbert E. Smith, vice-president, and buiiders, and includes many inno- dad, making an extensive study of the 

will continue to be supervisor of all the vations in office and plant design and equipment market in the interest of 
activities of the divisions. construction. the new export sales department. 


Pick a Winner 


When you put your wells to pumping, 











don’t bet on a long shot. Select a pump 
Mathey with the reputation of a favorite—let the 
Type G Unit odds be on your side. 
8 Just as Johnstown was the favorite in 
for 5,000 the recent Kentucky Derby, O’Bannon 
Pp 3 
Wells! umps are a favorite throughout 


the great pumping fields of the Mid- 
Continent. 


BY CA. MATAEY 
20S Thien TF 
SEENON 19 fi 








O'Bannon Pumps 


Arrow Rod Pump 
Thrift Rod Pump 


oe « 
A Low Cost Measuring Line Reel 
A low cost, sturdy. compact measuring unit, with self-contained gasoline 
engine, that weighs only 275 pounds with 5,000 feet of line on the drum; 
two men can easily carry it. Unit will fit in back of small coupe. No changes 
or special mountings required. Length, 32 inches; width, 19 inches; height. 


DeLuxe Rod Pump 
Baby Red Rod Pump 
Nu-Standard Rod Pump 


17 inches. Arrow Tubing Pump 
Capacity, 6.000 feet of .066 line. Ball-bearing equipped throughout. Special Cup & Discpak Plungers 
type clutch prevents sudden jolt on line and drum when power is applied. Cro-Lay Working Barrels 
Besides regular combination clutch and brake the unit has an extra emer- Oversize Standing Valves 
gency brake. 
Mathey measure meter and accessories available. From the new O'Bannon Catalog Num- 
Mathey Measuring Units are available for any depth work, with reel ber 9, select the pump best suited to 
capacities from 5,000 feet to 15,000 feet of .072 line. the particular conditions of your wells. 
and let the experience of a pioneer 
Write for Details pump manufacturer help you produce 
them economically. 
Cc. A. MATHEY MACHINE WORKS 
Phone 3-3623 212 South Frankfort Tulsa, Oklahoma ie WALTER O’BANNON COMPANY 








| TULSA FORT WORTH 
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International Petroleum Exposition 
Re-elects Officers 


Suggested plans for a foreign building to be constructed 
on the grounds of the International Petroleum Exposition in 
Tulsa, Oklahoma, for the 1940 show were discussed at a 
recent meeting of the board of directors, at which time offi- 
cers for the show also were elected. 


All officers were re-elected, W. G. Skelly again being 


named president. Serving with him will be Alf G. Heggem | 
and Frank J. Hinderliter, vice-presidents; Clyde H. Pape, | 


treasurer; Wm. B. Way, general manager; H. R. Powers, 
secretary; Frank O. Prior, and W. M. Bovaird, executive 
committee. 

The International building, which would also serve as 
headquarters for foreign delegates to the show, was sug- 
gested by General Manager Way as a “building in which all 
exhibiting oil-producing countries would be invited to dis- 
play relief maps of their oil development.” 

“More than 60 percent of last year’s exhibitors already have 
notified the exposition management that they desire the 
same amount or additional space for the 1940 show,” Presi- 
dent Skelly told the directors. 

Co-chairman Dr. C. K. Francis, who is working with 
Chairman Dr. Gustav Egloff on the scientific and technical 
committee, told the directors that his committee already had 
held one meeting. 

Among the phases of scientific development to be stressed 
at the next show are: corrosion, measuring depths, use of 
petroleum substitutes, drilling muds, orientation of drill 
holes, acids, cracking processes, hydrogenation, temperature 
control, core analysis, and soil analysis. 

Working models and moving displays will be used wher- 
ever possible. 

The 17 leaders in the oil industry who were nominated 
and invited to serve on the board of directors are: W. L. 
James, purchasing agent, Stanolind Oil and Gas Company, 
Tulsa; C. A. Prichard, purchasing agent, Mid-Continent 
Petroleum Corporation, Tulsa; V. C. Fuller, purchasing 
agent, Gulf Oil Company, Tulsa; J. R. Freeman, head of 
trafic and purchasing departments, Carter Oil Company, 
Tulsa; M. F. Bridges, purchasing agent, Tide Water-Associ- 
ated Oil Company, Tulsa; O. E. McClatchey, purchasing 
agent, Barnsdall Refining Company, Tulsa; L. F. McCollum, 
vice-president, Carter Oil Company, Tulsa; G. A. Tomp- 
son, vice-president, Bethlehem-International Supply Com- 
pany, Tulsa, and H. W. Camp, manager, Cities Service Oil 
Company, Tulsa. 

J. L. Shakely, president, Frick-Reid Supply Corporation, 
Tulsa; H. M. Cosgrove, secretary, Purchasing Agents’ As- 
sociation of Tulsa; E. A. Cook, purchasing agent, Amerada 
Petroleum Corporation, Tulsa; Fred E. Cooper, president, 
Fred E. Cooper Company, Tulsa; G. H. Westby, president, 
Seismograph Service Corporation, Tulsa; A. A. Buschow, 
president, Bridgeport Machine Company, Wichita, Kansas; 
George P. Fenn, assistant in charge of oil field sales, Engine 
Division, Caterpillar Tractor Company, Peoria, Illinois, and 
R. Otis McClintock, president, First National Bank, Tulsa. 


McKissick Appoints Export Agent 


McKissick Products Company, Tulsa, Oklahoma, an- 
nounces the appointment of A. V. Simonson, having offices 
at 149 Broadway, New York City, as exclusive export repre- 
sentative. Simonson, through personal contact, is well ac- 
quainted with most of the foreign operators as well as the 
representatives of these operators in New York. 
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Do YOU want to cut pipe 
with less effort and less 
cutter wheel expense 9 





Then see the faster 
Felts (D with this 
Forged Blade Wheel 






NEW fast cutting that ends 

your burr problem—because 
this blade wheel is thin. Many 
more cuts per wheel—because 
it’s forged from special tool 
steel. That’s why the RIGEID 
Cutter saves you time, work and money. The steel 
reinforced cutter is warp-proof, always cuts true. 
You like the well-balanced feel of it, the easy spin- 
ning to size. Thousands of enthusiastic users will 
tell you it has no equal for speedy smooth low-cost 
pipe cutting. Four sizes for pipe up to (4) inches. 
Cost no more than old style cutters. Buy from your 
Supply House today. 





FAMOUS RPiEE(b PIPE WRENCHES 


CUTTERS ¢ THREADERS « VISES * EXTRACTORS 





NEW WAY TO CLEAN 
FILTER PRESS SCREENS 


One refining concern formerly removed — 
black deposits from the fine mesh screen p a 
of filter presses by long, tedious ang 
supplemented by use of costly solvents. ae 
makes up a hot solution of the — = 
Oakite material and circulates this throug aoe 
filter, first in one direction and then in ano ‘ 
_ with the result that screen plates ar 
CLEAN. All residue and scale are gone 
Cleaned filter is “good as new. 
Write today for further information on easy 
low-cost Oakite methods on this — 
and other jobs in your plant. | OAKITE 


1909 1939 | 
Manufactured only by: 
OAKITE PRODUCTS, Inc. ° 
48 Thames Street New York, N. Y. 
Representatives in all principal 
cities of the United States 


CLEANING 


" T 
FOR EVERY CLEANING REQUIREMEN 


MATERIALS & METHODS 
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Keeps Discharge Costant— 
Full-Speed Operation Safe 


As a close regulator of 
pressure on constant- 
speed pumps, the C-F 
Compressor Regulator 
has no equal. Thor- 
oughly dependable in 
all applications where 
such a device is need- 
ed. Excess discharge 
pressure flows through 
and is relieved with 
no appreciable varia- 
tion in the suction 
line. Lever-type regu- 
lator is here shown. 
Spring-loaded type is 
also available and is 
equally sure-working. 
Ask for Bulletin No. 
130, also for catalog 
of all Chaplin-Fulton 
Regulators. 


Te CHAPLIN-FULTON MFG.CO. 
C8 WC rns: URGH, PA. 





COMPRESSOR 
REGULATOR 





28-40 PENN AVE. 

















AnoTHER Wor.o’s DRILLING RECORD 


Kernco 1-36 at Shafter, California 
Ran 10,000-ft. string of 5 9/16" drill pipe 


This is the longest string of 5 9/16" drill pipe ever run. It 
was equipped with Patterson-Ballagh Protectors. This same 
pipe with the same Protectors was previously used in four 
other wells to 9,000 feet each. The Protectors are still in 


good condition. Another record for Patterson-Ballagh 
Protectors. 


PATTERSON-BALLAGH CORPORATION 


Plant and General Offices: 1900 E. 65th Street, Los Angeles, Calif. 
Mid-Continent Office: 1506 Maury Street, Houston, Texas 
New York Office: 39 Cortlandt Street, New York City 


PATTERSON-BALLAGH 
DRILL PIPE AND CASING PROTECTORS 
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Electrical Bodies to Hold Next Meeting in 
Dallas 


The Petroleum Industry Electrical Association and the 
Petroleum Electric Supply Association closed a successfy| 
meeting in Houston, Texas, by selecting Dallas as the con. 
vention city for 1940. 

D. W. Sims, of the Continental Pipe Line Company 
Ponca City, Oklahoma, was elected president of the Petro. 
leum Industry Electrical Association, to succeed E. M. Smith 
of the United Gas Pipe Line Company, Houston. Other off. 
cers elected were: O. V. Summers, The Texas Pipe Line Com. 
pany, Houston, vice-president, and J. F. Collerain, Houston 
Pipe Line Company, Houston, secretary. Summers succeeds 
Sims and Collerain succeeds H. E. Browne, of the Sinclair 


Refining Company, Pipe Line Department, Independence, 
Kansas. 





New officers of the Petroleum Industry Electrical Association: 








Seated—D. W. Sims, president. Standing, left to right—E. M. 
Smith, past president; O. V. Summers, vice-president, and J. F. 
Collerain, secretary. 





New officers Petroleum Electric Supply Association: Left to 
right—T. B. Jones, secretary; G. G. Griffin, president, and J. H. 
Jamison, vice-president. 


New officers elected by the Petroleum Electric Supply 
Association were as follows: G. G. Griffin, Crouse-Hinds 
Company, Dallas, president, to succeed George Freeman of 
Houston; J. H. Jamison, Square D Company, Houston, vice- 
president, to succeed Griffin, and T. B. Jones, Ohio Brass 
Company, Dallas, secretary, to succeed Tom Conrad of Tulsa. 


Opens Chicago Office 
The John Zink Company, Tulsa, Oklahoma, announces 
the establishment of a Chicago office at 7309 East End Street. 
The new office is in charge of A. J. Foley, recently sales man- 
ager for Hanlon-Waters Company. 
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LARKIN PacKER COMPANY, 6200 Maple Avenue, St. | 
Louis, Missouri, in its Bulletin No. 26 illustrates and describes 
Larkin Rotary Hole Equipment. Several new items are fea- | 
tured. A copy of the bulletin will be sent free to interested | 


persons. 1 5 7 


LincoLn ELectric Company, Cleveland, Ohio, has pub- | 


lished Bulletin No. 359, which discusses the protection of the 


eyes when welding by use of the Lincoln “Super-Visibility” | 


and “High-Visibility” lenses. Copies of the bulletin will be 
sent free upon request to the manufacturer. 


v 7 7 


BULLETIN No. 1050 describes the Emco Type 38 Orifice 
Meter, manufactured by the Pittsburgh Equitable Meter 
Company, 400 North Lexington Avenue, Pittsburgh, Penn- 
sylvania. Phantom drawings present a complete picture of 
the interior of the meter. Copies of the bulletin are available 
to those writing the manufacturer. 

ee 2 


WorRTHINGTON PUMP AND MACHINERY CORPORATION, 
Harrison, New Jersey, has issued a number of pamphlets. 
Bulletin No. L-611-B8 describes motor- and steam-driven 
feather valve compressors, types HB and HS; Bulletin No. 
W-321-M3A, Jetflo deepwell pumps; Bulletin No. H-850- 
B52, gasoline-engine-driven portable compressors; Bulletin 
No. H-850-B56, Aero, 2-stage, full-Diesel drive portable 
compressors, and Bulletin No. S-500-BSE, vertical 4-cycle, 
direct-injection Diesel engines. 


¥ 7 7 


Paciric Pump Works, 5716 Bicket Street, Huntington 


Park, California, have issued a 24-page bulletin on cen- 
trifugal hot oil pumps. Full information on Pacific’s multi- 
stage, double-case, forged-steel pumps, explaining new design 
features, is given. One of the outstanding features is the use 
of mechanical and floating seals for high suction pressure, 
high temperature conditions. Copies of the bulletin may be 
obtained by writing to Pacific Pump Works. 
y y 5 A 

ALLIsS-CCHALMERS MANUFACTURING COMPANY, Milwau- 
kee, Wisconsin, has issued a new four-page leaflet 2199-C 
covering single-suction, single-stage, close-coupled utility 
pumps that handle from 10 to 1600 gal. per min. and use 


motors to 75 hp. ae 














Book Reviews 











Oil and Petroleum Year Book (1939). Compiled and pub- 
lished by Walter E. Skinner, 15, Dowgate Hill, Cannon 
Street, London, E. C. 4, England. 565 pp. 


The book gives complete particulars concerning 850 com- 
panies engaged in producing, transporting, and marketing oil, 
financing oil development, or directly associated in any way 
with the oil industry. This information includes the name 
of directors and other officials, date established, location of 


property, or description of business, oil production, capacity | 


of refineries, capital, dividends, and financial condition. 


A list of 788 trade names of petroleum products marketed 
by the various companies is given; a glossary of 141 technical 





terms and words peculiar to the oil industry is another useful | 


feature, as is the buyers guide. 
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| B-M-W Balls and Seats 


Literature 





Chromard—Genuine Stainless Steel. 
Most widely used Ball and Seat in 
the oil fields of the world. 


Monarch—Hardest of all non-corrosive 
Balls and Seats. Outstanding results 
under most severe conditions. 


Bramo—General purpose Ball and Seat. 
High grade alloy steel. Moderate cost. 
Very efficient. 


Lumonel—Monel Alloy. Extremely non- 
corrosive. Somewhat harder than 
bronze. 


Bi-Metal—Combination of CHROMARD 
seat with EXTRARD BRONZE Ball. 


Extrard Bronze—Extremely hard bronze 
alloy. Withstands lodestone conditions. 
Resists strong corrosive agencies. 





The above standard types will efficiently and economically care 
for most pumping conditions, but for services that are TRULY 
SEVERE and where LONG LIFE is of importance we recom- 


mend our recently developed: 


B-M-W TOWER TYPE Ball and Seat 
and the 
B-M-W 2-WAY NON-MAGNETIC CROWN 


Complete data on request. See our advertisement in the 
**Composite Catalog.’’ 


IN ADDITION TO BALLS AND SEATS 


other B-M-W products are sold by leading supply stores: @ ADMORE 
Insert Pump Anchors: @ NEILSON Tools (Safety Sucker Rod Hooks, 
Tubing Hooks, Rod Elevators, Sucker Rod Sockets, ete.); @ ADMORE 
LINER BARRELS; @ TEX TYPE Plunger Fittings and Valves; 
@ COLLINS Belt Clamps; @ FLUID LIFTER Pumps; and @ NU-TEX 
Pumps. 


RADFORD MOOK 





BRADFORO,PA. 























SUBSCRIPTION ORDER FORM 





THE PETROLEUM ENGINEER, 
Box 1589, Dallas, Texas. 


(Enter) (Renew) my subscription for one 
year. My check in the amount of $2.00 is 
enclosed. 


Name. 





Com pany__ | 
Position_____ . —-- | 
| 


Home Address 
(or) 
Office Address 


ae _State_ 
































177 























; >» The tyes of Jexas 
N Travelers 


* for extraordinary service 
* for unexcelled comforts 
* for matchless cuisine 


No doubt these are the THREE quali- 
fications you look for, too . .. but 
can’t always expect from ordinary 
hotels. 


Next time you come to Houston, try 
the Texas State. And find out for 
yourself what other experienced trav- 
elers know ... a service EXTRAOR- 
DINARY ... comforts UNEXCELLED 
. +. and euisine UNMATCHED. 


Low Attractive Rates 
B. F. ORR, General Manager 


3 @) TEXAS STATE 


COMPLETELY AIR-CONDITIONED IN SUMMER 


Cont 


¢ 
Nore 
Sg Ze 


[ 





























OU will enjoy the friendly atmosphere of Tulsa's most 

homelike and genial hotel. Whether you stop for a 

day, a month, or a year every effort will be made to 
render gracious, prompt, and unobtrusive service in such 
a way as to make you want to “Come Again.” 


© Rates from $259 e 


How AULSA 


MANAGER 
OKLAHOMA 


HOLLIS H. HODGES 
TULSA, 
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T. J. McMahon Passes Away 


Thomas J. McMahon, vice-president and director of The 
Texas Pipe Line Company,. Houston, Texas, died of 4 heart 
attack at his office desk on May 24. He was born in Karns 
City, Pennsylvania, December 18, 1882, and as a young 

man in Pennsylvania be. 
gan his career in the oil 
business. 

He was with the Pro. 
ducers and Refiners jj 
Company, the National 
Transit Oil Company, 
and the Southwest 
Pennsylvania Pipe Line 
Company before he 
went to Houston ip 
April, 1908, to join The 
Texas Company. 

He was first an oil 
dispatcher for The Tex. 
as Company, later be- 
coming chief dispatch- 
er. He was transferred 
to The Texas Pipe Line 
T. J. McMAHON Company when it was 
organized in 1917, and was made a vice-president of the 
company in October, 1928. He had been a director of the 
Texas-New Mexico Pipe Line Company since it was organ- 
ized in 1937. 

In 1928, McMahon was chiefly responsible for effecting a 
permanent organization of telegraph, telephone, and elec- 
trical superintendents of oil companies into the Petroleum 
Industry Electrical Association. At its first and organiza- 
tional meeting in Fort Worth, Texas, March 21, 1928, he 
was elected president and chairman of the board of directors 
of the P.I.E.A., after serving as temporary chairman of the 
convention. He was re-elected president in 1929 and con- 
tinued to serve as chairman of the board of directors until 
April, 1934. 


J. S. Warren Elected President Maloney 
Tank Company 


The Maloney Tank Manufacturing Company, Tulsa, Ok- 
lahoma, has announced the election of J. S. Warren as presi- 
dent, succeeding the 
late Harry Ross, who 
died at Long Beach. 
California, on April 9. 
Other officers elected 
were George J. Ma- 
loney, Long Beach, 
vice-president, and J. 
C. Highfill, Tulsa, sec- 
retary. 

Warren, who is a 
native of Kentucky, 
has been an executive 
of the Maloney Tank 
Manufacturing Com- 
pany since 1914. He 
advances to the posi- 
tion of president from 
that of vice-president 
and treasurer. He will 
also continue as gen- 
eral manager of the 
company, a position 
held for many years. 


J.S. WARREN 
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| MEETINGS 
ae International Congress of Carbide, Acetylene, Oxy-Acetylene 


Welding and Allied Industries—June 25, 26, 27, 28, 29, 30, and July 
|, Munich, Germany. 








American Society for Testing Materials, Annual Meeting—June 
26, 27, 28, 29, and 30, Chalfonte-Haddon Hall, Atlantic City, New 


Jersey. 


California Natural Gasoline Asscciation—July 6, Richfield Build- 
ing, Los Angeles, California. 


American Institute of Mining and Metallurgical Engineers, Re- 
gional Meeting—July 10, 11, 12, 13, 14, 15, 16, and 17, San Fran- 
cisco, California. 


Eastern U. S. Michigan Oil and Gas Exposition———August 1, 2, 3, 
4, 5, and 6, Mt. Pleasant, Michigan. 


Appalachian Gas Measurement Short Course—August 21, 22, and 
23, Morgantown, West Virginia. 


American Society of Mechanical Engineers—-September 4, 5, 6, 7, 
and 8, New York, New York. 

American Chemical Society—September 9, 10, 11, 
Detroit, Michigan. 


12, and 13, 


American Institute of Mining and Metallurgical Engineers, Petro- 
leum Division—October 4, 5, and 6, Galveston, Texas. 


American Gas Association, Annual Convention—October 9 and 


10, New York, New York. 
National Safety Congress and Exposition—October 16, 17, 18, 19, 
and 20, Chalfonte-Haddon Hall, Atlantic City, New Jersey. 


Independent Petroleum Association of America, Tenth Annual 
Meeting—October 18, 19, and 20, Fort Worth, Texas. 


American Institute of Mining and Metallurgical Engineers, Petro- 
leum Division—October 19 and 20, Los Angeles, California. 


American Petroleum Institute, 20th Annual Meeting—November 
13, 14, 15, 16, and 17, Stevens Hotel, Chicago, Illinois. 


American Institute of Chemical Engineers—November 15, 16, and 
17, Providence, Rhode Island. 


American Society of Mechanical Engineers—December 4, 5. 6. 
and 7, Philadelphia, Pennsylvania. 


International Petroleum Exposition—May 18, 19, 20, 21, 22, 23, 24, 
and 25, 1940, Tulsa, Oklahoma. 


Third World Petroleum Congress—June 9, 10, 11. 12, 13, 14, and 
15, 1940, Berlin, Germany. 





Goodson Rieger with Texasteel 


The Texasteel Manufacturing Company, Fort Worth, 
Texas, announces the appointment of Goodson Rieger as sales 
manager for its southwest Texas and the Gulf Coast areas. 
Rieger became connected with the oil industry in 1918 in 
the boom days of Desdemona, Texas, and until a year ago had 
spent nine years as deputy supervisor of the Texas Railroad 
Commission in charge of the Houston district. Since leaving 
the Commission and until recently he has been with the 
Emsco Screen Pipe Company in Houston. 

Rieger will continue to make his home at 2913 Cason 
Street in Houston and will specialize in the distribution of 
surface pumping equipment and electric-steel sucker rods 


and pull rods. 
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WATER CANS 
i Om OR OR Fe 2a as 


GOTT Water Cans are the practical 
os ME CoME <-1-) oMohstel stele, Zeil-) Molele) ME ley a 
long periods, protected from impurities 
and always handy to the job. Snug 
fitting large removable top, strongly 
built to withstand rough usage. GOTT 
Water Coolers have extra large covers 
and a handy non 
leaking push button 
faucet. Your Supply 
Store has them, get 


sO COs eI ken ere) 


WINFIELD, KANSAS 


PURE 


KEEP DRINKING WATER ALWAYS 


YOU ARE THE ONLY JUDGE! 


et 


You don’t have to take our word, or the 
word of hundreds of satisfied users, that 
Sand-Banum safely eliminates all scale 
and corrosion from boilers and engines. 
You simply: 

PROVE ITS MERIT IN YOUR OWN 
EQUIPMENT! Arrange to test this 
pure colloidal concentrate for 30, 60 





Entirely 


Different Boiler 





or 90 days. If is doesn’t do a more 
job — 


and Engine Treatment?’ 


efficient and more economical 
you pay us nothing! 

Remember, it is also the simplest method available. It comes in 
16-0z. cans — ready to use. One can protects a 250 Hp. boiler 
for a month regardless of the operating conditions or the nature 
of the water used. OK a test today and know “The Best Way”! 


AMERICAN SAND-BANUM COMPANY, Inc. 
9 Rockefeller Plaza New York City 















Adjustable 
DIES 


and... 


STOCKS 


Alloy Steei Chasers 


Cut faster, easier; cut smooth . a 
threads. Dies are Chrome- "Test 






Vanadium Steel, have backed-off teeth, cor- 
rect Cutting Angle, correct Throat Angle 
and Ample Chip Clearance. 
Free from ridges and corners. Stocks fit com- 
fortably in hand, are balanced, are accurately 
machined inside. Take all dies. 

Write for Catalog of Better Pipe Tools. 


ARMSTRONG BROS. TOOL CO. 


“‘The Tool Holder People’’ 
331 N. Francisco Ave., CHICAGO, U. S. A. 
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